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YOU CAN GAGE 


AS YOU CAN ONE 


Spectacular developments in AIR gaging are 
saving industry millions of dollars and thousands 
of man-hours. Here's how and why: 


1. One operator with one gage can check up 
to 40 or more dimensions of each work part 
simultaneously and instantly. The number of 
parts per hour depends solely on how fast the 
inspector can handle them. 


2. Precision is built into the gage—readings are 
unaffected by human skill, human judgment and 
human memory. It's not necessary to memorize and 
compare readings for individual dimensions—one 
quick panoramic glance at the float pattern 
(“Airechart’’) tells the whole story —the “Float Graph’’ 
shows the true condition of every critical dimension. 


3. The position of each float shows just where the 
dimension is within tolerance limits or just how much 
above or below limit if it is out of tolerance. This is 
essential for Quality Control. 

PHONE, WIRE or WRITE for the full story on how 
YOU can “produce more and better products at 
lower cost through practical precision’ —in this case, 
multiple dimension inspection by Precisionaire gaging. 

Gage Division —The Sheffield Corporation 
Dayton 1, Ohio, U.S.A. 
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All main bearings of a tractor crankshaft are checked 
simultaneously 
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On any carbide grinding job... 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
TFirst with resinoid bonded, first with metol bonded, first with 
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DIAMOND WHEELS 


vitrified bonded diamond wheels. 
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Need 


Nothing cuts like a, “diamond. 


Norton Vitrified Bonded Diamond Wheels 
outperform all others of this type. They com- 
bine the fast cutting action of resinoid bonded 
wheels with resistance to grooving approaching 
that of metal bonded wheels. Great durability 
is another advantage. 


Production Grinding of Single Point Carbide Tools is 
most economical and efficient with Norton vitrified 
bonded diamond wheels. Grinding chip breakers, as 
illustrated, is another important job for which they are 
ideal 


Norton Resinoid Bonded Diamond Wheels 
combine fast cutting with long, money-saving 
wheel life that makes them favorites for preci- 
sion sharpening. Made in two bond types — 
regular, for wet grinding and B6, for dry grind- 
ing. It is always muze economical to use each 
bond type on the applications for which it is 
best suited. 

On Your Multi-Tooth Grinding Jobs, Norton resinoid 
bonded wheels hold size so that each tooth gets uniform 


grinding. The straight, thin shapes make excellent cut-off 
wheels for salvaging damaged carbide tools 


Diamond wheels in carbide grinding 
more than pay for themselves, “It’s 
like finding money.” 

You can cut grinding time — and 
grinding costs— to the lowest pos- 
sible by standardizing on Norton dia- 
mond wheels. 

As a result of Norton Company’s 
long pioneeringt in diamond wheel 
development, Norton diamond wheels 
bring you a combination of long service 
life and efficient cutting action that 
means maximum economy — across 
the entire range of carbide grinding 
applications, 

Besides the vitrified and resinoid 
bonded types shown here, Norton dia- 
mond wheels are also available in a 
metal bond — where durability and re- 
sistance to grooving, rather than a fast 
rate of cut, are primary considerations, 
For every application the proper size 
and type off Norton wheels are avail- 
able in a wide variety of grit sizes. 

NOTE: For small-volume carbide 
grinding requirements, especially in 
single-point applications, Norton K 
Bond crystoLton* wheels are often the 
best investment. Their high stock removal 
rate and uniform performance assure 
quality grinding at lowest cost. And 
they are made in half-grade increments 
of hardness, enabling you to “pin-point”’ 


your specifications, 


See Your Norton Distributor 


for aid selecting the right Norton 
wheels for every grinding job. And ask 
him for the 142-page, illustrated book- 
let: “Grinding Carbide Tools.” Or 
write te Norton Company, Worcester 
6, Mass. Distributors in all principal 
cities, Listed under “Grinding W heels” 
in your classified phone directory. 
Export: Norton Behr-Manning Over- 
seas Incorporated, Worcester 6, Mass. 
W-1581 


Gilaking better products ... 
to make other products better 


NORTON 


and its BEHR-MANNING division 


NORTON: Abrasives ¢ Grinding Wheels ¢ Grindi 
BEHR-MANNING: Cooted Abrasives * Shorpening Stones * Pressure Sensitive Topes 


Machines « Refractories 





BRYANT No. 21 
THREAD 
GAGE 


You can inspect both internal and ex- 
ternal threads rapidly and accurately on 
the Bryant No. 21 Thread Gage. Internal 
threads from %«" to 5” diameter and ex- 
ternal threads from #8 to 5” diameter can 
be checked — eight to ten times faster 
than with conventional gaging methods. 
An attachment for checking squareness- 
of-face in relation to the axis of a thread 
is available. Write for descriptive litera- 
ture on this and other Bryant Gages. 





Bryant Gage Division, Box 620, Springfield, Vermont, U.S. A. 


Division of Bryant Chucking Grinder Co. 





“RENDER UNTO CAESAR 


This issue of IQC rather typifies 
the extremes of emotion into which 
life is so prone to lead us. The dram- 
atists going back to Greek civiliza- 
tion aptly demonstrate the realism 
in their works by using as their 
symbol the masks of humor and 
tragedy, side by side. Propriety and 
our social codes require that we re- 
serve for the proper times humor 
and dignity; life continually forces 
us to intermix humor and tragedy, 
dead seriousness and light-hearted 
gaiety. The infinite rate of change 
from one situation to another some- 
times seems intolerable, but it is 
one we are continually called upon 
to make. One moment we chuckle 
over the pup chasing its tail in an 
unsuccessful attempt to latch onto 
it; the next we gasp in horror as the 
child playing nearby dashes unsee- 
ingly into the path of an oncoming 
car. 

And since life forces us into this 
continual intermingling of conflict- 
ing emotional sequences, it is one 
of those things we need to learn to 
live with. Or putting it another way, 
Lincoln, during one of the lowest 
ebbs of the Civil War, opened one 
of his cabinet meetings by reading 
a few anecdotes from one of his 
favorite joke books. His cabinet was 
shocked at his apparent lack of taste 
and what they considered to be a 
waste of their valuable time, until 
he explained that it was most im- 
portant to maintain a sense of humor 
even and especially during the most 
travailing times since only through 
a sense of humor could the human 
being maintain the perspective nec- 
essary to cope with his troubles. 

And so in one breath we are busi- 
ness-like and point out with pride 
that this issue of IQC represents the 
beginning of a new era—with this 
issue we begin publication on a 
monthly schedule. In the next we 
must sadly record the passing of 
the Society’s president, Ray Sad- 
doris (pages 6 and 7). 

These two comments are not as 
incongruous as might at first seem, 
because Ray as much as any other 
single individual strived tirelessly 
for the advancement of ASQC and 
the magazine. Our arrival at monthly 
publication is something for which 
he worked long and arduously. Al- 
though we cannot use his exact 
words, speaking on his behalf, may 
we usher in the era of monthly pub- 
lications with a large fanfare. 

The road behind is well pock- 
marked; the road ahead has its pit- 
falls and washouts. We will have 
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cation of each member to the end 
that he is better equipped to practise 
quality control and (2) to demon- 
strate to industry the manifold ben- 
efits that can be realized from a 
plant-wide statistical quality control 
program. —GRF 


more to say about these later; for 
the present we must heave a sigh 
that another hurdle has been cleared 
and knuckle down to those ahead. 
We sincerely hope that these efforts 
achieve the goals toward which they 
are aimed; (1) to continue the edu- 
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Executive Secretary of the Society. 


Back issues, comprising Volumes I 
through X are available at $10.00 per 
volume, including the Index. Individ- 
ual issues are $1.00 each 


Correspondence concerning institu- 
tional subscriptions, requests for back 
issues, and allied matters should be 
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Membership in the American Society 
for Quality Control is available in three 
grades through local Sections or direct- 
ly through the Executive Secretary. An- 
nual dues for direct national member- 
ship are: for Members, $10.00; for Senior 
Members, and Fellows, $12.00. In each 
grade, $3.00 of the annual dues are 
allocated as a subscription to LNDUS- 
TRIAL QUALITY CONTROL. The 
Member grade is open to any person of 
good character who is 21 years of age 
and engaged or interested in quality 
control. Information covering er 
grades of membership and concerning 
local Sections may be obtained from the 
Executive Secretary. 

Membership in the Society is per- 
sonal and professional, and is not open 
to corporations, companies, or other 
organizations. 
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FOR TV... IT DODGES 


Radio Relay station on route between Chicago, Ill., 
and Des Moines, lowa. Every fifth or sixth relay- 
ing tower is a control station, where high-speed 


There’s no way to stop atmospheric changes that 
threaten television with “fade.” But, for TV that 
travels over Bell’s Radio Relay System, Bell Lab- 
oratories engineers have devised a way to side- 
step Nature's interference. 

When a fade threatens — usually before the 
viewer is aware—an electronic watchman sends 
a warning signal back by wire to a control station 
perhaps 200 miles away. An automatic switching 


mechanism promptly transfers the picture to a 


@ TROUBLE YOU CAN'T STOP 


switching equipment enables a TV picture to skip 
out of a troubled channel and into a stand-by 
protection channel faster than the eye can wink. 


clear channel. The entire operation takes 1/500 
of a second. When the fade ends, the picture is 


switched back to the original channel. 


This is an important addition to the automatic 
alarm and maintenance system that guards Bell's 
Long Distance network for television and tele- 
phone calls. It marks a new advance in Bell 
Laboratories’ microwave art, developed to make 
your Long Distance telephone service, and your 


TV pictures, better each year. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields. 
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RESOLUTION 


By the Officers and Board of Directors 
of the 


American Society for Quality Control 
On the Death of 


Raymond S. Saddoris 





WHEREAS, it is with profound regret that we record the death on November 13, 1954, of 
Raymond S. Saddoris, Founding Member and Fellow of the American Society for 
Quality Control; and, 


WHEREAS, he joined the Society on January 15, 1946, and faithfully served as President 
and National Director of the Milwaukee Section — July 1, 1948 through June 30, 
1950; Midwest Regional Director —July 1, 1950 through June 30, 1952; General 
Chairman of the Society's 4th Annual Convention and 5th Midwest Conference — 
June 1 and 2, 1950; Chairman, Advertising Committee — July 1, 1949 through June 
30, 1952; Business Manager, “Industrial Quality Control” and Vice President of 
the Society — July 1, 1952 through June 30, 1954; and 


WHEREAS, on July 1, 1954 he assumed the office of President of the Society, to which office 
he brought an unusual understanding of Society problems, and for a few short months 


discharged the duties of this office with dignity, sincerity, and humility; and 


WHEREAS, through his many years of devoted service he became widely and affection- 
ately known, and whose memory is a worthy inspiration for all members of the 


Society; therefore, be it 


RESOLVED, that in behalf of the entire membership of the American Society for Quality 
Control, the Officers and Board of Directors express their feeling of great loss, and 
extend to Mrs. Saddoris their heartfelt sympathy; and be it further 


RESOLVED, that this resolution be recorded in the permanent minutes of the Society, that 
it be published in “Industrial Quality Control”, and a copy be transmitted to the 
family. December 15, 1954 
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A better Way 


“Whether an idea was born yes- 
terday or whether it is 100 years 
old is of little importance. Either 
it has the stuff of permanence or 
it has not. To be lasting, the idea 
must rest on the bedrock of whai 
men have found to be fact; it must 
be based on what is true. Yet that 
is not enough. The idea must be 
useful to many people; it must 
serve purposes outside of itself; 
it must be of ever greater service 
as it grows. Only thus can an 
idea achieve permanence. 

“The life of the world depends 
on this simple concept. The laws 
of nature testify to it. The insti- 
tutions that man has built—reli- 


RAYMOND S. SADDORIS 


A. ©. Smith Corp., Milwaukee, Wis 


“Now in conclusion, I would like 
to say that statistical quality con- 
trol is an effective management 
tool, which sooner or later all 
managers must use. With a good 
product and a customer who needs 
it, why then hasn’t it gained even 
greater acceptance? The answer 
seems to be that an inferior job 
of selling has been done. The re- 
sponsibility for this lies not only 
with the SQC man but with the 
manager as well. By de-empha- 
sizing the ‘how it works’ approach 
and re-emphasizing the ‘what it 
does for you’ approach, we will 
find at least a partial answer to 
the problem of more effective use 


more serious and intelligent con- 
sideration today than that of qual- 
ity control. All of us know that, 
in the post-war rush to re-estab- 
lish production, quality was too 
often the tail of the kite instead 
of leading the parade. The good 
merchandiser is fully aware that 
there can be no compromise on 
quality, that the American con- 
sumer demands and will get qual- 
ity merchandise or he will not 
continue to buy. 

“Under these circumstances, it 
is not surprising that there has 
been such great progress in the 
development and application of 
quality control systems to a wide 


gious, political, scientific, economic of this tool.” variety of manufacturing and 

-illustrate man’s struggle to move On June 2, 1950 on the occasion of other processes When you consid- 
forward, constantly to seek A Bet- the Fourth Annual ASQC Conven- er that, only a few years ago, 
ter Way, within the framework of tion and Fifth Midwest Quality Con- quality control was a relatively 
ideas that are true and useful and trol Conference held in Milwaukee, unexplored and unorganized field, 


~s + - , "* . . . . . na 
capable of growth. Mr. Lewis D. Crusoe, vice president the list of topics for your clinical 
We believe that quality control is and general manager of the Ford sessions becomes all the more im- 


just such an idea. It is based on facts 
and will be lasting. It is useful to 
many people; it does serve purposes 
outside of itself; and it will achieve 
permanence 
I should like to recall some state- 
ments made to this group during the 
past, and then add some thoughts of 
my own. At the Milwaukee Indus- 
trial Clinic, Mr. John S. Randall, di- 
vision manager, Automotive Group, 
A. O. Smith Corp. stated on Oct. 20, 
1954: 
“Your product is a wonderful 
and awesome thing and as such it 
is hard to sell. But like any other 
product, it is worthless sitting on 
your shelves. You know and I 
know that industry needs product, 
but need alone does not sell. I 
say to you as a sales manager says 
to his salesmen—Get off your pro- 
fessional seats of learning—Sim- 
plify—and Sell.” 
About three years ago Mr. Charles 
E. Heitman, assistant general man- 
ager at A. O. Smith spoke before the 
Milwaukee Section, and he summed 
up his talk with the following 
words: 

*These are the opening paragraphs of the 
booklet, A Better Way, prepared and pub- 
lished by A. O. Smith Corp., Milwaukee 


Motor Company stated: 
“I don’t know of any problem 
to which management is giving 


This paper was prepared by Ray 
Saddoris for presentation at the 
meeting of the Milwaukee Section, 
ASQC, scheduled for Nov. 15, 1954. 
The meeting was postponed to Nov. 
22, at which time the paper was pre- 
sented to the section by Les Eichel- 
berger, assistant to the director of 
quality, A. O. Smith Corp., Milwau- 
kee. 

It is with sincere pride and affec- 
tion that Industrial Quality Control 
extends this message to all its read- 
ers. The paper is both a fitting be- 
quest and a timely challenge to the 
Society. In it is expressed in simple, 
forthright language the core of the 
philosophy that characterized Ray’s 
vision and capacity for leadership in 
the field of statistical quality control 

It is altogether fitting that the So- 
ciety should preserve in the perma- 
nent record of its literature this 
unique tribute to the man who pre- 
pared such a message and to take re- 
newed affirmation to the theme so 
eloquently expressed in its title. 

Mason E. Westcott 


pressive.” 

“However, I hope this doesn’t 
mean the development of a new 
and inscrutable language that will 
narrow quality control to a field 
for technicians. If we agree that 
quality must be the concern and 
the goal of everyone on the pro- 
duction team, then I think we 
must deal in plain, clear terms 
that will have meaning even for 
the man who sweeps up the floor 
between shifts.” 

I think that these gentlemen were 
trying to tell us that quality control 
is really something out of the ordi- 
nary, that it is definitely needed, 
and that it will grow. I think also 
that they were trying to warn us 
against trying to keep quality con- 
trol within the narrow limits of 
product quality, and that we must 
consider quality improvement as a 
very important function but only 
one of the many facets of a business 
which needs to be more closely re- 
lated. I also think that they were 
trying to tell us, although they did 
not specifically say so, that we are 
most likely to succeed as a member 
of the business team rather than as 
an individual unit. 
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I feel that we should again ask 
ourselves “Just what are we trying 
to accomplish?” There are certain 
factors governing the motivation of 
the individual, group, or organiza- 
tion. First, there must be a definite 
objective and that objective must 
be thoroughly understood. Second, 
there must be a plan of operation in 
order to obtain results leading to 
the attainment of the objective, and 
third, there must be a registration 
of facts showing that progress is 
being made 

Quality control has made tremen- 
dous strides. It is an accepted way 
of doing business, but I find that we 
have probably devoted too much at- 
tention to the third point and have 
registering 
information 


been so engrossed in 
facts and developing 
that we have not taken the time to 
think out our objectives and to es- 
tablish a plan of operation for at- 
taining that objective 

I should like to tell you about 
some of the things we have done at 
A. O. Emith to set up an objective 
and to establish the plan for attain- 
Many companies have done 
similar things, but I do not know 
them as well, and I therefore hope 


ing it 


you will forgive me for talking about 
my own company. 

We have been working with qual- 
ity control, statistical quality control 
that is, since October, 1946. At that 
time very few people, in our com- 


pany at least, had any definite ideas 
about the subject. Today there is not 
a supervisor who has not had some 


instruction, and in some of our 
plants, all of our people have had 
some training. Looking backwards, 
we have made progress. We have 
had the approval and encourage- 
ment from top management from the 
beginning. Without that we would 
have been lost, but we have not 
been satisfied with the progress that 
has been made. We have not re- 
ceived all of the benefits that we told 
ourselves and others we would re- 
The demands made upon us 
by our customers for quality im- 


ceive 


provement has just about kept pace 
with our progress. About a year ago 
our vice president and general man- 
ager called together members of his 
staff representing sales, manufactur- 
ing, public relations and education 
and training, cost, and quality con- 
trol and said in effect, “Let’s think 
seriously of this quality problem. 
Let us state an objective and do 
some planning, and that planning 
should go beyond the control of 
product quality and should take 
into consideration our reputation for 
quality, delivery, service, and per- 
formance; in fact, every phase of our 
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activity which reflects the trve char- 
acter of our company. Every em- 
ployee of the company should be 
made a part of the program and 
every means at our command should 
be used.” 

Following this meeting, we finally 
settled upon the theme “Satisfied 
Customers Keep Us In Business” 
and began the development of a 
program which would reach every 
employee of the corporation and 


1. Instill the concept of Satisfied 
Customers Keep Us In Business. 
Develop an understanding of 
the company’s need to be more 
competitive. 

Build a greater realization of 
the fact that each employee's 
individual security and the 
company’s ability to be com- 
petitive are closely related. 
Re-establish the philosophy of 
A Better Way. 


All of these things to be accom- 
plished through: 

Better Quality 

Lower Costs 

Greater Dependability 
Two areas of activity were identified 
and agreed upon. 

1. Psychological area—develop, 
instill, revitalize, generate the 
feel for and pride in quality 
throughout the company. 

2. The action area—Develop a 
quality control program which 
will give action through the 
psychological area. 

Within 90 days from the first meet- 
ing, a full blown program was pre- 
sented to all of the Division Man- 
agers of our company, assembled in 
Milwaukee for that purpose. Three 
distinct and separate series of ban- 
ners and posters were developed, 
one each emphasizing Quality, Cost, 
and Dependability, and each de- 
signed to tie in with the overall 
objectives of the program, an occa- 
sion for bringing to light problems 
that affected quality in the manu- 
facturing areas and eminating from 
the production people themselves, 
was presented. Following the kick- 
off meeting with the managers, a 
tight schedule was set up and the 
same program was presented to each 
of the divisions. Meetings were held 
with all supervisors and they in turn 
held meetings with their depart- 
mental personnel. Procedures for 
handling quality improvement sug- 
gestions and for reporting activities 
on the suggestions upwards through 
management were set up. 

This program was received with 
a great deal of enthusiasm. It proved 
that everyone wants to do a good 
job and will help if we can but get 


the problems to them. Tesults have 
been most encouraging. 

But—it was too big a job for a 
staff group to handle. They could 
not be spread thin enough to give 
attention to the many smaller pro- 
grams that were started in our divi- 
sions which are scattered from New 
Jersey to California and from Mil- 
waukee to Houston. We had made 
one serious mistake. Really it was 
not a mistake because it was recog- 
nized at the inception of the pro- 
giam, but there was too little time 
to do all that we should have done. 
I feel that if we were to start over 
again, we would probably do the 
same thing. We simply prepared a 
program, presented it to the divi- 
sions, and then went into their divi- 
sions and presented it to their peo- 
ple. We had not received their 
counsel; we had not put the job of 
developing the program in their 
divisions up to them. We are about 
to enter into the second year of the 
program. It will follow the same 
general lines and have the same 
objectives as before, but it will be 
greatly strengthened by the active 
participation of division manage- 
ment and of division personnel. ! 
have talked a great deal about a 
program which is quite broad and 
now I would like to refer back to 
my opening remarks and see how 
they fit in with what I have just 
told you about the Satisfied Cus- 
tomer program. 

I quoted three people. Each of 
them indicated that we as a group 
needed to do a better job of selling 
a product for which there is a very 
definite need. I further interpreted 
their remarks to indicate that we 
need to widen our horizon; that it is 
necessary for us to become team 
members rather than individualists. 
I believe that we of A. O. Smith 
have made greater advances along 
the road to quality improvement 
during the past year than during the 
six previous years combined, and 
the reason is that we have made 
15,000 people aware of the quality 
problem who have done some think- 
ing about it and who have taken 
some action on it instead of the 
few hundred that we had in the 
quality control departments. I feel 
confident that greater improvement 
will be made during the next year, 
as the effectiveness of our objectives 
is realized. More important than the 
material elements of the business, 
are the people and the conditions 
under which they work. Our ob- 
jectives will be attained if our peo- 
ple gain the opportunity and the re- 
sponsibility for assisting in their 
attainment. 





Chain Sampling Inspection Plan* 


H. F. DODGE 


Bell Telephone Laboratories, Inc. 


This article describes a special type of sampling in- 
spection plan called the “Chain Sampling Plan ChSP-1” 
which has been found useful under certain conditions 
for application to product characteristics involving 
destructive or costly tests 

When sampling plans are set up for product charac- 
teristics that involve destructive or costly tests, more 
often than not a “small-sample” plan is chosen as a 
matter of practical expediency. For inspection by the 
method of attributes, a commonly used sampling plan 
is one involving a single small sample such as 5, 10 o1 
15 units or specimens and allowing zero defects in the 
sample (acceptance number, « 0) 

As used for acceptance inspection, single sampling 
plans with « 0 have certain undesirable character- 
istics 

(a) A single defect in the sample calls for rejection 

of the lot (or for classification of the lot as non- 
conforming), and 

(b) The operating characteristic curve (OC curve) ol 

all such sampling plans have a uniquely poo: 
shape, in that the probability of acceptance starts 
to drop rapidly for the smallest values of percent 
defective (see Fig. 1) 

In contrast, single sampling plans having c 1 or 
more, as well as double and multiple sampling plans, 
lack these undesirable characteristics. For these other 
plans, rejection rests on finding at least two defects and 
the OC curves are convex upward at the start as indi- 
cated in the right-hand diagram of Fig. 1. The question 
arises whether anything can be done to improve upon 
the c 
cles or specimens to be tested per lot 


0 plans without increasing the number of arti- 
There appear 
definitely to be cases where this limitation of sample 
size per lot is very real 

The sampling plan to be described overcomes to a 
degree the shortcomings mentioned above, by making 
use of the cumulative results for several samples. Such 
use of cumulative results would appear appropriate 
under perhaps somewhat limited conditions. It is pro- 
posed here for application to cases where there is 


*Presented on the program of the Annual Middle Atlantic Regional 
Conference, ASQC, Baltimore, Md., Feb. 5, 1954 
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Figure |—General Shape of OC Curves, Single Sampling Plans 


repetitive production under the same essential con- 
ditions and where the lots or batches of product to be 
samples are offered for acceptance in substantially the 
order of their production. Such situations may arise in 
receiving inspections of continuing supplies of pur- 
chased materials or in interdepartment inspections of 
materials produced within a manufacturing plant. The 
plan is not considered suited to intermittent or job-lot 
production nor to occasional purchases 

Suppose we consider such a situation with a continu- 
ing supply of some processed material, such as a par- 
Say that a 
0 is being used for tensile 


ticular type of copper-alloy rod or sheet 
single sampling plan n = 5, c 
strength. For each lot, five standard specimens are pre- 
If all five tests 
meet specification, the lot is accepted. If one of the five 


pared and subjected to a standard test 


specimen tests fails to meet specification (i.e., one defect 
is observed), then the lot is considered nonconforming 
under the sampling plan and is subject to rejection o1 
other disposition 

At this point certain questions arise. If the immedi- 
ately preceding lot, or one of the most recently sub- 
mitted lots, was also found nonconforming, then it 
would be reasonable to consider the current lot and 
perhaps the whole run of recent product to be of doubt- 
ful quality and hence probably subject to rejection 
On the other hand, if no tensile test failures had been 
observed in the samples for quite a number of preceding 
lots, one might reason as follows: “We can’t expect 
perfection. A small percentage of marginal failures to 
meet specification is reasonable for most such products 
And if some small percent defective is reasonable, this 
one defect that we have just observed is probably that 
occasional one that we must expect every now and 
then.” Now if the current defect were in fact the occa- 
sional defect, the lot should be accepted. To be able to 
act as though the observed defect is merely the occa- 
sional one requires several things: 

(a) the lot should be one of a series in a continuing 

supply as mentioned above, 

(b) lots should normally be expected to be of essen- 
tially of the same quality, 

(c) the consumer shou!'d have no reason for believ- 
ing that this particular iot is poorer than the im- 
mediately preceding ones, and 
the consumer must have confidence in the sup- 
plier, confidence that the supplier would not take 
advantage of a good record to slip in a bad lot 
now and then when it would have the best chance 
of acceptance. 

It remains then to set up the details of a plan for use 
under these conditions. Since each lot is to be consid- 
ered as one of a series, and sample results are to be used 
cumulatively for acceptance purposes, the whole pro- 
cedure is viewed as a series of associated operations. 
Individual lots and individual samples are like links in 
a chain; in specific instances acceptance is based on the 
sampling results in several links of the chain. For this 
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reason the general plan is referred to as a “chain sam- 
pling plan;” the designation ChSP-1 refers to this par- 
ticular plan to distinguish it from other chain sampling 


plans 


Chain Sampling Plan ChSP-1 
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Conditions for Application 


(a) Interest centers on an individual quality char- 


acteristic that 


involves 


destructive or costly 
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5, 6 and 10, with c 


ie) 


tests, such that normally only a small number 
of tests per lot can be justified. 

The product to be inspected comprises a series 
lots (of material or of individual 
produced by continuing 


of successive 
units) an essentially 
process. 

Under normal conditions the lots are expected 
to be of essentially the same quality (expressed 
in percent defective). 
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Figure 2—OC Curves for ChSP-1 Plans with Values of i from 1 to 5. For comparison single sampling plans (n 


0) are shown. 





(d) The product comes from a source in which the 
consumer has confidence 


Procedure 
(a) For each lot, select a sample of n units (or 
specimens) and test each unit for conformance 
to the specified requirement. 
(b) Acceptance number of defects, c 0; except 
c 1 if no defects are found in the immedi- 
ately preceding i samples of n. (i eo ee 
Thus a lot is accepted if no defects are found in its 
sample of n units (or specimens). A lot is rejected if 
two or more defects are found in its sample. But if 
one defect is found, the lot can still be accepted if the 
last defect found was far enough back in history, as 
determined by the choice of i. If i 4, the current lot 
is accepted even though one defect is observed, provided 
that the samples from the four preceding lots were 
clear of defects 
Figure 2 gives characteristic curves for four sets of 
ChSP-1 plans, with normal samples of n 4. 5, 6 and 


10, and with values of 1 1, 2, 3, 4, and 5. Each of these 


curves shows for a given n and given 1, the percentage 
of lots expected to be accepted for a given value of 
product quality p (say p 0.02, or two percent de- 


fective) is meant the conceptual unlimited output o1 
series of lots from a process for which the probability 
of producing a defect is p. Thus the curves show what 
is expected to happen over a series of lots for a named 
level of percent defective. As indicated in the Appen- 
dix, the proportion of lots expected to be accepted fo: 
any given product quality (p), is given by 


P, j P,, (P,,)! 


probability of finding no. defects in 
a sample of n units from product of 


where P, . 


quality p, 

probability of finding one defect, in 
such a sample, 

number of preceding samples, men- 
tioned above in paragraph 2(b) of 
the procedure for ChSP-1. 

This formula can be used for drawing up curves for 
values of n and i not shown in Fig. 2. It should be 
noted that, due to the cumulative nature of the accept- 
ance criterion, these curves have a somewhat different 
meaning than the usual “probability of acceptance” 
curves (operating characteristic or OC curves) for the 
usual types of sampling plans 

Curves for individual ChSP-1 plans can be compared 
with the OC curves for basic c = 0 plans of single sam- 
pling. It is seen that adding the provision for using 
cumulative results for i preceding samples has the same 
effect on the characteristic curve as taking a second 
sample. It increases the chances of acceptance in the 
region of principal interest—where the product percent 
defective is very small. Since in addition it calls for 
rejection provided only that two defects are fairly close 
together, it modifies the basically undesirable features 
of the c = 0 single sampling plans. 

It is believed that values of i = 3 or more, say three to 
five, will be found most helpful in practical applications. 
The curve for i 1 is shown dotted, merely to suggest 
that this is not a preferred choice. Theoretically, any 
value of i can be used—one has only to make the indi- 
cated computations to obtain curves of the kind shown 
in Fig. 2 

With the use of this plan for measurable character- 
istics, for example, tensile strength and elongation of a 
material, it will normally be useful to keep a running 
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chart of the measured values to provide supplementary 
information on the distribution of quality. Among other 
things, a continuing time-plot or control chart of meas- 
ured valties helps to identify wild points and is of 
assistance in problems of determining whether troubles 
are measurement troubles or product troubles 

The Appendix gives the mathematical relations in- 
volved in the Chain Sampling Plan ChSP-1 


Mathematical Appendix: Mathematical Relations for 
Chain Sampling Plan ChSP-1 


The Problem 

Given: A continuing process producing product 
comprising a series of lots. From each lot a random 
sample of n (units or specimens) is selected, and the 
lot is accepted if the sample results meet the fol- 
lowing acceptance criterion 
Acceptance Criterion: c 
defect if no defects are found in the immediately 
preceding i samples of n 

(i a ab a col 

To Find: The proportion of lots that will be accepted 
for a product of quality level (fraction defective) 
equal to p; that is, product from a process for which 
the probability of producing a defect is p 


0 defects, except c ] 


Solution 

The solution makes use of the theory developed for a 
published continuous sampling plan,* with attention 
directed to the random order spacing of “defective 
samples” instead of “defective units,” when sampling 
from a universe of fraction defective, p 

If samples are arranged in the order of production of 
the lots which they represent (see Fig. 3), then de- 
fective samples (those having one or more defects) will 
have an order spacing which can be expressed in terms 


Figure 3—Spacing of Defective Samples 


of certain probability laws. The entire array of Fig. 3 
can be considered as a succession of “sequences of 
i + 1 samples, each sequence comprising i successive 
nondefective samples followed by a defective sample 
The totality of all possible such sequences, where i 
varies from zero to «, constitutes a universe of events 
to be considered 
Each such sequence of i 1 samples, comprising i 
successive nondefective samples followed by a defective 
one, has a definite probability of occurrence, for a 
process of fraction defective, p. The complete set of 
such probabilities for all possible sequences, having 
respectively i = 0, 1, 2, defines a probability dis- 
tribution of random order spacing of defective samples. 
This is shown in the table below in which 0 represents 
a nondefective sample, X represents a defective sample 
(one having one or more defects), P,,, is the probabil- 
ity of a nondefective sample, and P, ¢. more. » is the prob- 
ability of a defective sample, 
where P,, , (1-p)' probability of finding no 
defects in a sample of n 


*H. F. Dodge, “A Sampling Inspection Plan for Continuous Pro 
duction”, Annals of Mathematical Statistics, Vol. XIV, 3, Sept. 1943 
Reprinted in B.T.L. Monograph 1834. There, successive units are used 
instead of successive samples and random order spacing of defective 
units is used instead of random order spacing of defective samples 
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units (or specimens) from 
product of fraction defec- 
tive, p, 

l Pe. 
finding one or more de- 
fects in a sample of n units 
product of fraction defec- 
tive, p. 


probability of 


Spacing of 
Defective 
Samples 
(No. of No. of No. of 
Samples Nondefective Probability Term in 
in Samples in of the Power 
Sequence Sequence) Sequence Occurrence Series 


x . , Ist 
ox y " an f 2nd 
00X 3 Z more a) 3rd 
0o00xX 3 more ' ith 
0500X 5 n { Sth 


000. .0X 


These probabilities are the successive terms in the 
infinite series 


Ps or men » 1 » 7 ri die. oe 4 } (1) 


The sum of this series is P, ,. more. n ( } 1, that 


\ 1 Po 


is, the total probabilities for all possible sequences is 


n 


unity, as it should be. 

Each defective sample is the terminal sample in a 
sequence, 0 0 0 00 X. Some defective samples will have 
one defect, some will have two or more defects. Under 
the conditions of the sampling procedure, some of the 
one-defect samples will be acceptable, but the remain- 
ing one-defect samples and all two-or-more defect sam- 
ples will be nonacceptable. Specifically, the proportion 
of all defective samples that will be acceptable is equal 
to the proportion of sequences in which: 


(A) the terminal (defective) sample is a one-defect 
sample, preceded by i or more nondefective 
samples. 

The proportion of all samples that will be acceptable is 


Pp P, , + Pi or more. n [proportion of all 
sequences satisfying (A) ] (2) 


It remains to find the proportion expressed in brackets. 
As given above, the sum of probabilities for all se- 
quences Is 
P (Po, .)° 


[1+ P, (Py ,)* 


r t 


which can be broken up into three parts: 


(a) P, , t , + (Pe, a)” » eo _)**] 


(nonacceptable ) 


(b) 4 '+ (Po ,)'+! | (acceptable) 


(c) Sor more + Po » Peat: saca 


(nonacceptable) 


Of these, only (b) will result in acceptance, hence we 
(b) 
(a)+(b)+(c) 
(b), since (a) (b) + (c) 1. The proportion (b) 


can be arranged to give: 


want the proportion which is equal to 


l , 
\i-P >) 


Therefore the proportion of all samples that will be 
acceptable, or expressed another way, the proportion of 
presented lots that will be accepted, is: 


Pace P, n ’ P, or more, ft (P,; a} (Po ! »* (3 


Then, since P, , 


wr more 





Note on “Application of Statistical 
Techniques to Standardization of 
Industrial Products,’ by Charles 
A. Bicking, Sept. 1954, IQC. 


Recent Navy Ordnance standard 
sampling plans were incorrectly de- 
scribed in the section on use of 
statistical standards by the Armed 
Forces. NAVORD Std. 80 covers a 
variables sampling plan applicable 
when the population standard devia- 
tion is not known and is not, as 
stated in the paper, based on the 
range. The reference to NAVORD 
Std. 81 is incorrect also because this 
standard concerns sampling for at- 
tributes on a moving line. 

The new military standard for in- 
spection by variables, “MIL. STD. 
Sampling Procedures and Tables for 
Inspection by Variables for Percent 
Defective,” is now in process of be- 
ing approved by the military depart- 
ments and it is expected that it will 
be formally issued early in 1955. 
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A Survey of the Use of Statistical Methods 
by ASQC Members in the Metals Industry" 


Metals Technical Committee 


“Every man thinks that 
his own geese are swans” 


The sponsors of any survey are 
more than commonly egoistical. We 
begin our effort with the assumption 
of a right to ask questions that, ex- 
cept for the grand level of the en- 
deavor, could be regarded as mere 
nibbiness 
Our only 
offer some form of reward to the 
participants. In the present survey 
we had a purpose that was clearly 
stated in hopes of enlisting the self 
interest of the participants. We 
further stated that those who made 
the survey possible by providing in- 
formation would participate in the 
results by receiving a report. 


hope of success is to 


The egoism of the sponsors is fur- 
ther shown in the report of the re- 
sults. There is a tendency to neglect 
the bias that is present, to generalize 
from limited data, and to assume a 
wisdom that is unjustified. Having 
warned the reader to proceed with 
caution we shall attempt, at least 
partially, to remove the need for 
such warning. 


Results of the Survey 


The primary purpose of this sur- 
vey was to provide information for 
use of the Metals Technical Com- 
mittee in the preparation of case 
histories describing applications of 
various methods. The 
survey was planned to indicate the 
need or demand for further informa- 
tion regarding the use of statistical 
methods; and also to _ indicate 
sources of supply for the preparation 
of case histories by those who are 
currently using the various methods. 
This primary objective has been met 
and the committee is making use of 
the information and proceeding with 


statistical 


plans for the prepaiation of case 
histories 

In addition to the primary pur- 
above the survey 


pose mentioned 
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FRANK G. NORRIS 


Chairman, Sub-Committee on Survey 


had two secondary results: (1) The 
process of circulating the question- 
naire has stimulated interest in the 
use of various statistical methods; 
(2) A related result is the attendant 
publicity given to the work of the 
Metals Technical Committee and to 
the ASQC in general 


Selection of Methods 


Considerable attention and group 
effort was given by the committee 
to the selection of the methods in- 
cluded in the survey. The intent was 
that the list should be representative 
of a wide range of various types of 
methods rather than attempting to 
make an all inclusive list. Sufficient 
elementary or rather simple meth- 
ods were included so that everyone 
would find in the list at least a few 
methods in current use. Other 
methods were repre- 
sentative of the newer or less known 
methods so that the list would be 
broad enough that no one would be 
likely to be using all of the methods 
in the list. These two objectives 
were quite well accomplished. There 
is no claim on the part of the com- 
mittee that the present list of meth- 
ods is the best that could be selected 
for a survey of this kind. In fact it 
becomes rather difficult to decide a 
basis of cornparing one list of meth- 
ods with another for this purpose. 
Should the survey be extended, it is 
suggested that the same list of 
methods be used in order to offer a 
better basis of comparison of the 
results of the two surveys. 


selected as 


Possible Future Surveys 


Some consideration has been given 
to the extension of the survey in 

*This paper is based on a more extended 
report under the same title that was read at 
the Eighth Annual Convention held in St 
Louis, June 19th, 1954 and is reported in full 
in Quality Control Convention Papers 1954, 
pages 579 to 616. A limited number of re- 
prints of the complete report is available on 
request to those who did not attend the Con- 
vention. Send request to Frank G. Norris 
Wheeling Steel Corporation, Steubenville 
Ohio 


order to discover the extent of need 
for the more elementary methods. It 
is recognized that the present survey 
was biased by some of the factors 
discussed below that contributed to 
the good response. such as member- 
ship in ASQC, and above average 
experience and knowledge in the 
application of statistical methods. It 
is also felt that there may be a need 
to extend this survey to discover the 
use and need for the methods that 
are particularly adapted for use by 
research organizations. 

The present survey was by com- 
panies. One questionnaire was sent 
to the highest official in each com- 
pany in the metals industry repre- 
sented by membership in ASQC 
Several possible extensions of the 
survey have been considered: 

1. to survey by individuals rather 

than by companies 
to survey other companies in 
the Metals Industry 

. to survey ASQC members 

either as individuals or by com- 

panies in other than the metals 

industry 
Such extensions would involve a 
very much larger mailing list than 
that used for the present survey. 
The use of a sampling scheme is a 
method commonly used in order to 
valid information from a 
smaller distribution of question- 
naires. This possibility has been 
considered by the committee and 
tentatively rejected because of the 
great educational value in publiciz- 
ing the work of the committee and 
in stimulating the interest in the 
use of statistical methods that is 
offered by extending the survey 
using a large mailing list. In order 
to secure interest and to give a sense 
of participation, a report of the pres- 
ent survey will be sent with the 


secure 


questionnaire 


Returns 


The response to the present sur- 
vey was exceptionally high: 76 re- 
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Figure 1—Schematic Representation of Interests of Metals Industry A. Survey well matched 


to interests 


plies were received from 103 ques- 
tionnaires. This good response was, 
of course, in part because of the 
initial contact or common interest 
established by membership in ASQC 
of those receiving the questionnaire 
Another factor contributing to the 
good response was the promise that 
the respondent would participate in 
the results and would receive a copy 
of the combined reply. Assurance 
also was given that individual re- 
plies would be regarded as strictly 
confidential 
In general comments on the re- 
sults of the survey and on the selec- 
tion of methods have been of two 
types namely 
1. The methods selected are too 
elementary and do not give 
proper weight or importance to 
newly developed methods which 
are very useful, anc 
The survey includes too many 
advanced methods and does not 
make proper provision for the 
simple methods that are easily 
and widely used 
These two contradictory comments 
give some assurance that the present 
list represents about the proper bal- 
ance between two extremes of a 
single pattern of interest. This con- 
clusion is based on the assumption 
of a distribution about as shown in 
Fig. la. It is recognized, however, 
that these comments might be the 
result of a situation as represented 
in Fig. 1b, in which there are two 
distinct patterns of interest. In this 
case the present survey may not 
meet either interest very satisfac- 
torily. 
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B. Survey poorly matched to interests. 


Information Furnished by the Survey 


The questionnaire requested a 
classification of the methods into 
two main groups: methods that are 
being used, and methods that are 
not being used. The methods that 
are being used were further classi- 
fied according to whether the use 
was for routine reports or for only 
occasional reports. The methods that 


| 


8 


& 8 


ROUTINE USE RATIO 





were not being used were classified 
according to the reason for not using 
them as follows: 

Do not know about 

Would like to know more about 

Does not fit our needs 

Has been discontinued 

Plan to use if needed 

The difficulty of securing uniform 
interpretation of these various re- 
plies is recognized. It is also real- 
ized that the most used method is 
not necessarily the most useful 
method. Many of the methods that 
are not used at present because they 
are not well known may in fact 
prove to be very useful methods if 
they were better known and more 
widely used. It is also possible that 
an individual may be of the opinion 
nat a method does not fit his needs 
simply because of unfamiliarity with 
the possibilities of that method. 

The methods of the questionnaire 
have been rather arbitrarily grouped 
into the six categories shown in Ta- 
ble I and Fig. 2. An index of use has 
been computed that is intended to 
show the extent of use (both routine 
and occasional) for each of these 
groups of methods. The scale of the 
index extends from zero to one. The 
value of zero indicates that no 
method in a given category is used 
by any company. A value of one 
indicates that all of the methods 
were used by al! of the companies. 
A value of 0.25 would indicate that 
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Figure 2—Comparison of Use of Selected Groups of Methods 
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electronic 
frequency 


changers 


250VA and 1000VA capacity e accurate control of frequency 


e accurate control of voltage 


60~ to 60 ~ er 60~ to 400~ + good wave shape 


e portable 
accuracy to +0.01% e no special wiring or installation 


SPECIFICATIONS 


Medel | Fco2s0 ‘|  FCbI000 FC1000 


Input voltage "95-130VAC, 18, 50-60-1208 or 230VAC, —=S«|-: 208 «or 230VAC 
18, 50-60~ 1g, 50-60~ 








| Output voltage otweer "Sb aera 
Output Frequency 400~, adjustable | 60 ~ , adjustable 
+10% +10% between 45 and 65 
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“$1.0% +1.0% +1.0% 








| Output voltage 

__ regulation e m Seen a 
Output frequency +1.0% in standard models; +0.01% with auxiliary frequency 

| __ regulation — | standard (output frequency is fixed when using frequency standard) | 
Capacity | _—*|:-250VA [1000va 


| load range 2 0.1 to full load — 
|_ Distortion : 5% maximum 


























range — Down to 0.7 F 





| Time constant 0.25 seconds 
Envelope modulation 2% maximum 

















These industrial and laboratory frequency changers resulted from contracts for precision invert- 
ers. They should prove useful for testing components or complete instruments that must operate 
over variable frequency conditions. They can also be used as sources for precision 60 ~ or 
400 ~~ for timing applications, or used with servo and/or gyro motors in design work. 


Sorensen electronic frequency changers are also being used with field equipment such as geo- 
physical vans, where motor generator set frequency control is often inadequate. Another use 
will be for checking equipment designed for 50 ~- (foreign) usage; conversely, the same 
instrument can be used to convert 50 ~ line to 60 -~ source 


Electronic frequency changers of other ratings are now in design. We shall be happy to send 
further information, or to correspond with you concerning your individual requirements 
Address Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford, Conn. In Europe, write directly 
to Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland 


SORENSEN 


375 FAIRFIELD AVENUE, STAMFORD, CONN. 
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all the methods in any one category 
were used by one-fourth of the com- 
panies or that one-fourth of the 
methods were used by all of the 
companies or that one-half of the 
methods were used by one-half of 
the companies or other similar com- 
binations that would give a product 
of 0.25. 

The routine-use ratio is defined as 
the ratio of routine use to total use. 

The descriptive methods are those 
that are most used according to this 
scale of rating. The group called 
special techniques was the least 
used. These results are about as 
anticipated. The comments regard- 
ing the relation between useful 
methods and widely used methods 
must be remembered. The agree- 
ment of the pattern of the responses 
with the results expected is inter- 
preted as a rough indication of the 
validity of the sample and of the 
accuracy of the replies. Note that 
more companies are using charts 
with limits than without limits. For 
routine use, charts with limits are 
considerably more popular than 
those without limits. This response 
indicates the use of control charts as 
distinguished from simply a graphi- 
cal plot of the data. The ratio of 
routine to total use is the highest 
for quality assurance plans and is 








Table i—Comparison of Use by General Groupings 


Method Group 


Description of Samples 
Correlation 

Quality Assurance Plans 
Charts—with limits 
Variance 
Charts—without limits 
Special Techniques 


the lowest for analysis of variance 
methods. The indication of the rou- 
tine use ratio is that analysis of 
variance, correlation, and the group 
of methods classed as special tech- 
niques are mostly used for occa- 
sional studies rather than for routine 
reports. On the other hand quality 
assurance plans are most popular 
for routine use as indicated by the 
routine use ratio of 0.634 which is 
the highest of the seven groups. 
Charts without limits are used more 
for occasional than for routine prob- 
lems as indicated by the routine use 
ratio of 0.295. 

The wide use of correlation meth- 
ods was an important factor in guid- 
ing the committee in the plans for 
the first series of case histories 
which will all be selected from the 
general category of correlation. The 
particular methods that will be se- 





Index Routine 

of Use Use Ratio 
526 478 
374 158 
303 634 
283 493 
230 120 
227 295 
135 169 


lected represent a balance between 
those that are simple and widely 
used and those for which there was 
a rather high demand as indicated 
by the response that these methods 
are not used because they are not 
familiar or because ihe respondent 
would like to know more about 
them. 


Summary 


The information was gathered 
chiefly to guide the committee in 
preparation in case histories and 
other committee activities. 

It is believed, however, that the 
results are of interest in themselves 
as an indication of the use of statis- 
tical methods in this particular field 
of application, and also as an ex- 
ample of a survey that is consid- 
ered successful from the standpoint 
of a high percentage of returns. 








APPLICATION—-CHEMICAL 
INDUSTRY 
COMPARATIVE ANALYSIS OF 
DIGESTER CORROSION MEAS- 
UREMENTS, by A. Ungar (Ar- 
mour Research Foundation) and 
T. E. Caywood (Caywood-Schiller 
Associates) 
(Tappi—v. 37, n. 5, May 1954, p 
177) 
Corrosion in alkaline pulp di- 
gesters is examined through anal- 


Selected references in the Biblio- 
graphy of Industrial Quality Control 
are obtained from the following 
sources: 

The International Statistical In- 
stitute, International Journal of Ab- 
stracts on Statistical Methods in 
Industry. 

The Chemical Division, ASQC. 

The Statistical Committee, TAPPI. 
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ysis of data from 198 digesters 
submitted by 29 mills. Data con- 
sisted of sequential digester thick- 
ness measurments and informa- 
tion on digester construction and 
operating conditions. Corrosion 
patterns in terms of directional 
variations in corrosion rates were 
determined. Statistical techniques 
were used to test hypotheses con- 
cerning the effects on corrosion 
rates of materials of construction, 
age of digester, mill process, and 
other operating variables. Illus- 
trated with bar graphs. Includes a 
detailed statistical appendix of 
general interest. 


APPLICATION—ELECTRICAL 
INDUSTRY 
QUALITY CONTROL ON THE 
SETTING OF VOLTAGE REGU- 
LATORS, by David J. Desmond 





(Applied Statistics—v. III, n. 2, 
June 1954, p. 65) 

The author discusses the meth- 
ods used in this particular appli- 
cation of statistical quality control 
from the beginning analysis of the 
problem through the final results 
obtained. More variation existed 
in certain voltage measuring 
equipment than in the specification 
itself. Great detail is given in this 
article on the problem and the 
method of analysis and solution. 


APPLICATION—TEXTILE 
INDUSTRY 
ANALYSIS OF RESULTS OF 
VISUAL TEST OF TEXTILE 
YARN, by A. G. Baker, K. W. 
Hiller, R. W. Woodward. 
(Applied Statistics—v. 3, n. 1, 
Mar. 1954, p. 12) 
(Continued on page 22) 
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NIVERSIT 
Fellow Members and Friends of A.S.Q.C. 
VICE-CHAIRMEN 
AUGUST 8B. MUNDEL Our Ninth Annual A.S.Q.C. Convention will be held in New 
ee York ‘City on May 23, 24, 25 (1955). The Convention Committee 
has been making plans for many months and is proud of the 
program and arrangements which will be presented. 


FRANK W. WEHRERITZ 


ART 


MASON E. WESCOTT 


mwueene tamemnetts 
SECRETARY Hotel accommodations can be assured for those who pre- 
ALLEN R. CRAWFORD register provided they arrive not later than Monday morning, 
Np i May 23. It is for this reason that we are breaking tradition 
posed MASON by scheduling a Convention beginning on Monday. New York 
LGATE-PALMOLIVE City is a great city; many of you will want to arrive on Sat- 
ARRANGEMENTS urday or Sunday—perhaps with members of your family—and 
SAVED VALINGRY be ready for the Technical Sessions which begin early on Monday 


a3 - A 
morninge 


PAUL H. CHOOK 


EXHIBITS Because many of you will arrive on Sunday evening, a cor- 
ROBERT R. PERO dial invitation is extended you to join us at an Open House 
— sponsored by the Metropolitan Section (ASQC) at the Hotel Stat- 

PROGRAM ler on Sunday evening, May 22. Registration facilities will 


PHILIP B. PROCTOR : 
HNS-MANVILLE CORE be open on Sunday evening. 


PUBLICITY 
DONALD A. TILDEN Our Technical Programs will be held in the Hotel Statler 
es us shad and the Hotel New Yorker. These rooms are all air-conditioned, 

luxuriously-furnished meeting rooms, with convenience for 

RS & the speakers and registrants. There will be eight simultaneous 

REGISTRATION sessions. You may select your program from a wide variety of 

WILLIAM E. GAUNT panels on such topics as basic techniques, process control, man- 

: att agement and advanced subjects—the whole gamut of topics from 

many fields of application and theory. You may take your choice. 


RECEPTION 
ROBERT V. WELCH 


FF MATHIE ‘ MEN 
TRANSACTIONS 
F. BRUCE MAY 
ae a om We couldn't forget the ladies and an excellent program 
ADVISORY COMMITTEE is being planned for them. A congenial social evening on 
anes F Monday and the Annual Banquet on Tuesday are:among the attrac- 
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ENOCH B. FERRELL tions. You will want to bring your colleagues, your friends, 


BELL TELEPHONE LABORATORIE your management. 


PAUL S$. OLMSTEAD 
BELL TELEPHONE LABORATORIE 


We take pleasure in extending to you a most cordial 


WADE R. WEAVER . . P s : : 
- : invitation to join us at this great Convention. 
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Ellis R. Ott, Chairman 
Ninth Annual Convention 
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New Adrian “QC” Fluoroscope 


Uncovers Hidden Defects 
INSTANTLY 


in plastics, aluminum, light alloys, 
rubber, ceramics! 


Here’s the simple, low cost way for con 
trolling quality in industrial products. 
The New Adrian “QC” Fluoroscope 
quickly spots internal defects in mate 
rials and parts . . . detects tramp metal 
in textiles, canned foods or drugs .. . 
shows up missing parts in small assem 
blies or deviation from design. 


Easy to Operate; No Film Costs! 


Once standards are set, any worker can 
perform most tests on the Adrian “QC” 
Fluoroscope. And because there’s no 
fila used, darkroom expense is elimi- 
nated. You get an instant reading on 
the fluoroscopic screen. Outline your 
inspection needs by letter for detailed 
recommendation. 


FOR FREE BULLETINS, WRITE TO: 


J.W. DICE CO. Englewood 8,N. J. 


“Non-Destructive Testing and Measuring Instruments” 








How to speed production 
with MAGNIFIERS 


ie aa \ 


New! Illuminated 
10X Pocket Magnifier 








Cut waste, get faster, surer inspection by 
fitting the magnifier to the job. This new 
Bausch & Lomb Illuminated Coddington 
floods entire viewing field with bright light 
through the lens, permitting quick, ac- 
curate, ON-THE-SPOT inspection, with- 
out need for outside lighting. Image 
quality is excellent! Carry this new mag- 
nifier with you always—anywhere. .$7.50 
Another product by Bausch ® Lomb— 
recognized world leader in all things 
optical. 


\8/ BAUSCH 6 .oms Yfggngfer 


Quality of yarn is determined by 
a visual inspection and expressed 
in the count of defects noted in 
a given length of material. This 
subjective test of yarn quality can, 
however, provide reliable results. 
A specially planned set of ob- 
servations was used to provide 
basic data to establish such tests 


APPLICATION— 

MISCELLANEOUS 
THICKNESS VARIATION OF 
POLYETHYLENE FILM, by D. H 
Denholm and D. C. Wyland 
(Industrial Engineering Depart- 
ment, Chase Bag Company?) 
(Paper, Film and Foil Converter, 
Oct, 1954) 

This article describes the use of 
quality control methods in estab- 
lishing specifications on polyethy- 
lene film. Yield and gauge are pri- 
marily considered. Control charts 
and frequency distributions are 
used to measure variability and 
determine acceptability 
ESTIMATING DAILY ORDER 
RECEIPT FROM WEIGHT OF 
MAIL, by C. W. Smalley (Sears 
Roebuck and Co.) 

(The American Statistician—v. 8, 
n. 1, Feb. 1954, p. 14) 

Long range estimates of volume 
of orders are necessary for plan- 
ning. In addition to this, daily 
schedules are necessary to control 
processing through the same op- 
erating channels and personnel on 
a cycle of approximately 15 min- 
utes. Experience has developed in- 
formation on how many orders can 
be expected from each pound of 
mail. Mail received prior to 8:00 
a.m. is used to estimate before 
8:30 a.m. daily the number of or- 
ders that will be received that day 
The estimates vary from actual 
receipts by about one-half of one 
vercent. 


CONTROL CHARTS 

NEW TYPE OF CONTROL 
CHART LIMITS FOR MEANS. 
RANGES, AND SEQUENTIAL 
RUNS, by G. H. Weiler 

(Journal, American Statistical 
Association—v. 49, June 1954, p 
298) 

This article shows a method of 
setting control limits that provide 
a fixed percentage of type I errors, 
independent of the sample size. 
This method is shown for limits on 
average, range, and sequential run 
charts. The author shows by 
graphic presentatior., the average 
amount of inspection in terms of 
the amount by which the popula- 
tion mean has changed for vari- 
ous sample sizes. Generally, the 
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PATENT 

PENDING 
Sediedtecten STANDARD'S new truly 
all purpose dial unit . . . a simple, 
easily operated, direct reading instru- 
ment, with a potential for nearly all 


types of INTERNAL and EXTERNAL 
applications. 


Interchangeable segments permit 

checking of THREADS for over-all fit, 

pitch diameter, or lead. Gears for 

pitch diameter or tooth spacing; also 

GROOVES, shallow COUNTERBORES, s 

narrow SHOULDERS, BLIND HOLES, Versa-Dial INTERNAL THREAD COMPARATOR 


etc. ... an almost unlimited variety of 


work. The VERSA-DIAL can be con- Versa-Dial HELICAL GEAR PD COMPARATOR 


verted from one type of job to another mounted on bench stand 
in moments. 
VERSA-DIAL FEATURES 


EXTREMELY VERSATILE; good for 


almost any job 


EXCEPTIONALLY WIDE RANGE 
up to 7” or more 


QUICK AND EASY TO SET-UP 


for long or short runs 


RAPID LOADING; 
easy to operate 


LONG LIFE; minimum contact wear 


Segments are secured in T-Slots at desired 
spacing... movable segment actuates dial 
indicator, giving direct reading of variations 
from basic size. Movement is straight; unus- 


Interchangeabl 
* ~tegped vally smooth and precise... ideal for gaging. 


Segments 
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Versa-Dial EXTERNAL THREAD COMPARATOR 
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HOW T0 
SUCCEED 
WHILE YOU'RE 
STILL YOUNG 


-” SURPRISES many people to learn 
that the average age of the men 
who respond to our advertisements is 
closer to forty than to twenty. But it’s 
not hard to understand why this is 
true! 

Most young men are satisfied with 
their progress in business. Their na- 
tive ability and energy are enough to 
win them regular promotions and sal- 
ary increases. They find success only 
a matter of time. 

But the day comes, often with a 
shocking suddenness, when this easy 
and casual progress ends abruptly. 

Many a man wakes up with a start 
in his thirties or forties to find that 
his income has leveled off, and that 
promotions have ceased. 

“I’m not getting ahead as fast as | 
should,” he says to himself. “Where 
am I going to be ten years from now?” 

Why does this pathetic pattern ap- 
pear in so many promising careers? 

The answer is simple: Sheer ability 
and energy can carry a man to the 
mid-way point in business . . . but only 
a thorough knowledge of business fun- 
damentals can help him beyond that 
point. 

If you realize that fact while time is 
still on your side—and act on it—you 
can succeed while you're still young. 


FREE...” FORGING AHEAD IN BUSINESS” 
We do not claim that you must have 
the Alexander Hamilton Course in 


order to succeed in business. But we 
do say that you cannot succeed with- 
out what is in the Course! 

All the Institute does is offer you a 
convenient and time-saving means of 
bringing this knowledge to you in your 
spare time; and in a form that has 
proved to be practical and effective for 
more than forty years. 

So that you may judge for yourself 
whether or not you think the Institute 
can help you, we have published an 
informative 48-page book titled “Forg- 
ing Ahead in Business.” 

We believe that this little book will 
help any man get down to bedrock in 
his thinking; however, there’s no cost 
or obligation for it because—frankly 
—we’'ve never been able to put a price 
on it that would reflect its true value. 
Some men have found a fortune in its 
pages. 

If you would like a complimentary 
copy of “Forging Ahead in Business,” 
simply sign and return the coupon be- 
low. It will be mailed to you promptly. 


ALEXANDER HAMILTON INSTITUTE 
Dept. 299, 71 W. 23rd Street, New York 10, N. Y. 
In Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


Please Mail Me, Without Cost, a Copy of Your 48-Page Book— 
“FORGING AHEAD IN BUSINESS” 


Name... 
Firm Name... 


so-e0e-sewerenmnceseeeescscensnees-see- sageecavennen--coneenetene-ateatee- settee eeneaeSESSREES 





Business Address. 





Position 





Home Address. 
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average amount of inspection can 
be reduced by using larger sample 
sizes, but it is often necessary to 
use small samples in spite of the 
loss in power. The discussion on 
the use of charts on sequential 
runs shows that the power of the 
smaller samples can be increased, 
through the use of this chart. 


ENGINEERING AND 

EXPERIMENTS 
EXPERIMENTAL DESIGN IN 
INDUSTRY, by H. C. Hamaker 
(Biometrics—v. 10, n. 1, Mar. 1954, 
p. 187) 

The idea of “experimental de- 

sign” in a statistical sense is usual- 
ly assumed to imply a_ vastly 
different approach in experimen- 
tation. However, it is possible to 
present such analyses as relation- 
ships between various factors in 
such a way that the concepts can 
be easily accepted. Such work can 
be accomplished without resorting 
to probability theories or tests of 
significance. The author stresses 
the need for applying a logical un- 
derstanding of the concepts of 
experimental design and for avoid- 
ing statistical jargon and mathe- 
matical abstractions. 
THE DESIGN OF EXPERI- 
MENTS IN NAVAL ENGINEER- 
ING, by B. B. Day (U. S. Naval 
Engineering Experiment Station) 
(The American Statistician—v. 8, 
n. 2, April-May 1954, p. 7) 

A comparison is drawn between 
“classical” plans of experimenta- 
tion and statistical designs. A sim- 
ple factorial plan involving two 
factors with replication is used to 
explain the advantages of the sta- 
tistical designs in the study of 
cause of dirty engines and sticking 
piston rings. The step by step ap- 
proach carefully developed 
using actual data from the sam- 

ples. 
EXTREME-VALUE METHODS 
FOR ENGINEERING PROB- 
LEMS 
(National Bureau 
Technical News Bulletin—v. 
n. 2, Feb. 1954, p. 29) 
Extreme values are of great 
practical importance in such di- 
verse engineering applications as 
floods and droughts, gust loads of 
an airplane, strength of materials, 
breakdown voltage of capacitors, 
and climatology forecasts. The 
necessary methods have been de- 
veloped over the past 20 years and 
have been brought together for 
practical use in a group of lectures 
and a booklet of tables issued by 
the National Bureau of Standards. 
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Outstanding 
Bi Books 


CASE STUDIES IN 
INDUSTRIAL MANAGEMENT 


By Joserpn M. Juran, Consulting 
Management Engineer, New York; and 
Norman N. Barisu, New York Uni 
versity. In press 
A book of case studies for supplemen 
tary use to all Industrial Organization 
and Management texts. It is a new 
answer to the old problem of providing 
students with a realistic substitute for 
actual plant work, presenting for the 
first time, in detail, the management 
workings of an entire company. The 
format, supplying ample room for il 
lustrations, charts, and diagrams, is a 
real advantage. A liberal complement 
of questions, problems, and discussions 
for classroom use relates directly to 
the case material, 


eo 


QUALITY CONTROL HANDBOOK 


Edited by J. M. Juran, Consulting 
Management Engineer. Industrial Or 
ganization and Vanagement Series. 800 
pages, 244 illustrations, 92 tables and 
charts, $12.00 
This comprehensive book presents in 
thorough, practical form the whole 
story of quality control. It contains a 
wealth of ready-reference facts and 
practical working data developed in in 
dustry for producing better quality at 
lower cost. It thoroughly discusses 
specification, organization for quality, 
acceptance, control, assurance of qual- 
ity, and statistical methods in the qual 
ity function. Special sections are de- 
voted to the application of quality con- 
trol in specific industries, the methods 
of record-keeping involved, and the use 
of electric accounting machines in the 
quality function. 
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STATISTICAL QUALITY CONTROL 
Second Edition 


By Evcene L. Grant, Stanford Uni- 
versity. McGraw-Hill Industrial Or- 
ganization and Vanagement Series. 
557 pages, $7.00 
The second edition of this leading text, 
includes such modern techniques as ac- 
ceptance sampling, Shewhart control 
charts, ete. which have proved espe- 
cially useful in recent years and which 
have been widely applicable. As before, 
the text is a working manual in which 
the author explains simple but power.ul 
techniques that can be used to reduce 
costs, improve quality, and secure better 
coordination between design, produc- 
tion, and inspection. 


Send for copies on approval 


MCGRAW-HILL BOOK CO. 


330 West 42nd Street 
New York 36, N. Y. 
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Several Ames Long Range Dial Indicators with plain bearings are currently 
giving an amazing demonstration of performance and endurance under 
test. Several Model 282 Indicators, selected at random from our stock, still 
have their original accuracy —after more than 16,000,000 cycles each, at 


240 strokes a minute, 9 hours a day. 


This outstanding record is made possible by Ames’ use of simple basic design, 
highest quality materials, rugged construction... and expert craftsmanship. 


How many more cycles will these Ames indicators complete? 


If you would like to have 

; our recommendations on 

\e~ Ne. 12B Caliper Gaage your measurement problem, 

NN send blueprints and specifi- 
. cations. And ask for your 

~ * free copy of our catalog on 

Ames micrometer dial indi- 


e& and gauges. 


Ames No. 2 Dial Comparator Ames No. 552 Dial Micrometer 











MANAGEMENT AND 


PERSONNEL, GENERAL 
CASE HISTORY ON QUALITY 


CONTROL, by Francis E. Jolliffe, 


Supervisor of Inspection, Warne: 
Gear Division of Borg-Warne: 
Corp. 
(Steel—, 
p. 86) 
The introduction of a quality 
control program at Warner Gea 


18, Nov. 1, 1954 


is briefly described. Selling the 


program and follow-up are 


stressed 


THE QUALITY BOGEYMAN, by 
R. L. Geiger, Controller, American 
Aluminum Co. 

(The Journal of Industrial Engi- 
neering—v. V, n. 5, Sept. 1954, 
p. 7) 

This article discusses the prob- 
lem of establishing an economical 
balance between the “best” quali- 
ty control and that needed to 
establish an economically sound 
quality. Three bogey’s are re- 
ferred to. These are: 

1. “Ideal statistical quality 

control” 


MEASURE...COMPARE...CORRECT 


MEASURE your entire production output—eliminate doubtful “‘sam- 
pling.” The SELECTROL checks every unit produced. It automati- 


cally weighs, classifies, sorts, and records. 


COMPARE every unit produced and learn immediately the range and 


average of units as they are produced. The Average and Range Con- 


trol Plotter records each production unit as it flows over the SELEC- 


TROL. 


CORRECT your filling machine settings. Eliminate your assignable 


causes rapidly. 


The SELECTROL Automatic Checkweighing Machine is designed 


for direct insertion into your production line. It's a time-proven pro- 
duction machine in use on hundreds of industrial production lines 


Write today for complete details. 


j 


laxack Weight 


Better quality control 
Better cost control 


Boales 


THE EXACT WEIGHT SCALE COMPANY 


957 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


2. “Ideal inspectors” 

3. “The Specialist” 
The need for clear specifications 
and systematic applications are 
indicated. 


INDUSTRIAL MANAGEMENT 


MATHEMATICAL METHODS IN 
MANAGEMENT PROGRAM- 
ING: PART IJ. by R. T. Nelson 
and M. E. Salveson 

(The Journal of Industrial Engi- 
neering—v. V, n. 5, Sept. 1954, 
p. 17) 

The second in this series of ar- 
ticles considers the sequence in 
which production processes must 
be carried out and the limits of a 
machine to handle one item at a 
time, or to process one item at a 
time. These lead to the develop- 
ment of mathematic models to 
evaluate the effective use of 
equipment under these assump- 
tions. A detailed discussion of the 
mathematics and considerations 
involved is presented. The first 
article of this series was reviewed 
in the November 1954 BIBLI- 
OGRAPHY. 

OR OR IE? by Dr. Robert N 
Lehrer 

(The Journal of Industrial Engi- 
neering—v. V, n. 5, Sept. 1954, p 
24) 
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This editorial discusses the re- 
lationship between Operation Re- 
search and Industrial Engineering 
and attempts to clarify the posi- 
tion of each. 

WORK SAMPLING—TO SET 
STANDARDS ON INDIRECT 
LABOR? by Daniel E. Mahaffey, 
Eastman Kodak Company 
(Factory Management and Main- 
tenance—v. 112, n. 11, Nov. 1954, 
p. 143) 

An application of work sampling 
techniques on indirect incentive is 
described. This article applies to 
theory of work sampling in a spe- 
cific application 


MISCELLANEOUS 
INSTRUMENTATION FOR STA- 
TISTICAL QUALITY CONTROL, 
by W. Hecox, R. L. Merrill 
(Instrument Society of America, 
Journal—v. 1, n. 4, Apr. 1954, p 
29) 

This article describes the use of 
instruments that can 
tistical operations for the control 
; production 


assist sta- 


of certain types of 
processes. The nature of product 
variation in high speed produc- 
tion lines is the key to the use of 
such equipment 
trol charts for variables and the 
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The use of con= 


operation of an average and range 
computer in control and indicating 
systems is described. 


THEORY AND APPLICATION— 


GENERAL 
QUALITY 
THROUGH 
METHODS: VI, by 
Enrich 
(Modern Textiles—v. 35, n. 3, Mar 
1954, p. 44) 

Mr. Enrich discusses the use of 
the np and p charts and shows the 
method of calculating control lim- 


CONTROL 
STATISTICAL 
Norbert L 
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Brinell Hardness Tester 


® Automatically signals relative hardness. 


@ Speeds up testing cycle with greater 
economy, yet assured accuracy. 


3 colored lights immediately tell you: 


TOO HARD — — yellow 
WITHIN RANGE— green 
TOO SOFT ————— red 


The right color flashes avtomatically during each test 

Here is the machine that decides for you which 
pieces ore of proper hardness. Ranges are adjust- 
able, easily set up by using pieces of known hard- 
ness or test bars. Color-Glance Brinell Hardness 
Tester is another Steel City first. For more than 40 
years Steel City has designed and built better 
machines, with your particular application in mird. 


ideal for automation. 

The electrical circuits which operate the color 
signals can be used to physically sort parts after 
testing. 


Steel City has qualified 

sales representatives in 

major metal-working areas for 

your convenience. Write today 

for name of nearest representa- 

tive, and detailed information 
. on complete line. 
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its by both the Poisson and Bi- 
nomial methods. He illustrates 
uses of these charts in the textile 
mill. The author also discusses 
the use of the coefficient of linear 
variation in determining the de- 
gree of perfection of a given 
process. He obtains this by the fol- 
lowing formula: 
Degree of perfection in % 
Expected Coefficient x 100 
Actual Coefficient 
(Part VI was _ inadvertently 
omitted in the July BIBLIOGRA- 
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PHY which listed part VII of Mr. 
Enrick’s Series) 

QUALITY CONTROL 
THROUGH _ STATISTICAL 


METHODS: VIII READY MADE 


SAMPLING PLANS by Norbert 
L. Enrich 

(Modern Textiles—v. 35, n. 5, May 
1954, p. 42) 

In the last of his series of articles 
on statistical quality control, Mr. 
Enrich gives the method of using 
ready made sequential sampling 
plans. The dangers and risks taken 
in sampling are briefly discussed. 
The author points out some of the 
particular difficulties of sampling 
in the textile industry. One of 
these difficulties is the continuous 
production of cloth where the 
sample cannot be completely ran- 
dom. To compensate for the lack 
of randomness, Mr. Enrich gives 
a table of increased sample size. 


STATISTICS 

JOINT CONFIDENCE REGIONS 
FOR MULTIPLE REGRESSION 
COEFFICIENTS, by D. Durand 

(American Statistical Association, 
Journal—v. 49, Mar. 1954, p. 130) 
SOME THEOREMS FOR PAR- 
TIALLY BALANCED DESIGNS, 
by W. S. Connor and W. H. Clat- 


worthy 





Unlike ordinary electronic comparators 
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materials 








(Annals of Mathematical Statis- 
tics—v. 25, Mar. 1954, p. 100) 


MAXIMA OF THE MEAN LARG- 

EST VALUE AND OF THE 

RANGE, by E. J. Gumbel 

(Annals of Mathematical Statistics 
-v. 25, Mar. 1954, p. 76) 


TESTING DIFFERENCES BE- 
TWEEN MEANS IN AN ANALY- 
SIS OF VARIANCE, by M. Keuls 
(Biometrics—v. 10, n. 1, Mar. 1954, 
p. 167) 


DECISION BETWEEN TWO AL- 
TERNATIVES: HOW MANY EX- 
PERIMENTS? by M. J. Healy 
(Biometrics—v. 10, n. 1, Mar. 1954, 
p. 168) 


SOME NEEDED TESTS OF SIG- 
NIFICANCE, by J. W. Hopkins 
(Biometrics—v. 10, n. 1, Mar. 1954, 
p. 167) 


EXPERIMENTAL DESIGNS IN 
INDUSTRY, by E. A. G. Knowles 
(Biometrics—yv. 10, n. 1, Mar. 1954, 
p. 186) 


TEST FOR SKEWNESS WITH 
ORDERED VARIABLES, by F. 
N. David and N. L. Johnson 
(Annals of Eugenics—v. 18, Mar. 
1954, p. 351) 


“MONTE CARLO” METHODS 
FOR THE ITERATION OF LIN- 
EAR OPERATORS, by J. H. 
Curtiss 

(Journal of Mathematics & Phys- 
ics—v. 32, Jan. 1954, p. 209) 


INVENTORY PROBLEM, by M. 
Rosenblatt 

(Econometrica—v. 22, Apr. 1954, 
p. 244) 


COUPON COLLECTING FOR 
UNEQUAL PROBABILITIES, by 
H. von Schelling 

(American Mathematical Monthly 
—v. 61, May 1954, p. 306) 


NEW TECHNIQUES FOR THE 
ANALYSIS OF ABSENTEEISM 
DATA, by A. G. Arbous and H. S. 
Sichel 

Biometrika—v. 41, June 1954, p. 


77) 


TWO-STAGE PROCEDURES 
FOR ESTIMATING THE DIFFER- 
ENCE BETWEEN MEANS, by S. 
G. Ghurye and H. Robbins 
(Biometrika—v. 41, June 1954, p. 
146) 


CONTINUOUS INSPECTION 
SCHEMES, by E. S. Page 
(Biometrika—yv. 41, June 1954, p. 
100) 
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OPERATIONS RESEARCH 


OPERATIONS RESEARCH: 
PAST, PRESENT AND FUTURE, 
by Philip M. Morse, Professor of 
Physics, Massachusetts Institute 
of Technology 

(Advanced Management—v. XIX, 
n. 12, Nov. 1954, p. 10) 

This article presents to those in- 
terested in industrial management 
some of the history of operations 
research and its development. The 
author stresses .ae fact that opera- 
tions research is a tool with limita- 
tions as well as advantages. The 
effect of reducing problems to a 
mathematical model is noted. Cer- 
tain mathematical models briefly 
noted are the “queuing” or “wait- 
ing-in-line” theory, “Monte 
Carlo” technique, “linear pro- 
gramming” and “optimum distri- 
bution of effort.” 


OPERATIONS RESEARCH 
WIDENING THE HORIZON OF 
INDUSTRIAL ENGINEERING? 
by D. G. Malcolm, Staff Member, 
the Operations Research Office, 
Johns Hopkins University 
(The Journal of Industrial Engi- 
neering—v. V, n. 5, Sept. 1954, p. 3) 
This article discusses some of 
the advantages of operations re- 
search and briefly describes cer- 
tain basic concepts. This includes 
gaming, programming, and queue- 
ing theory. Mathematical charts 
and tables are used to illustrate 
the translation of the theory to a 
mathematical model for the solu- 
tion of specific problems. The part 
that industrial engineering may 
play in the use of operations re- 
search techniques is discussed. 


THE MEANING OF OPERA- 
TIONS RESEARCH, by Van 
Court Harte, Jr., Operations Re- 
search Group, Case Institute of 
Technology 
(The Journal of Industrial Engi- 
neering—v. V, n. 5, Sept. 1954, p. 9) 
The diversity of possible appli- 
cations of operations research is 
one of its principle values. How- 
ever, although it may be applied to 
many different types of problems, 
they have a common factor; arriv- 
ing at a decision. Operations re- 
search is then “a method of 
inquiry aimed at evaluating deci- 
sions in complex situations.” This 
article very briefly indicates de- 
cisions that are made in science, 
war and industry. Detailed dis- 
cussion as to what a decision in- 
volves and how decisions are 
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reached is given. Sample charts 


illustrate the problem of making a Toolmaker’s Microscope 


decision in a complex situation. Made by Bausch & Lomb 


Sold by DoALI 
DO YOU WANT PRODUCTION 


OR PROFIT? by Nvles V. Rein- for Examination and Measurement 


feld in the shop, 


. the lab 
(Tooling & Production—v. XX, n. — 


5, Aug. 1954) ey 
This article describes an appli- work 
cation of linear programming to Reduces 
the selection of production sched- error 
uling from a tube mill. A discus- Unreversed 
sion of the problem of basing a image 
decision on the maximum produc- Sieenien 
tion versus maximum profit is damage 
given. Linear programming is delicate 
described and illustrated in some parts 
detail. 

REPORTED NOT REVIEWED “= il tet 
LIFE TESTING, by Benjamin Ep- ot eee 
stein and Milton Sobel that stock complete metal 
(Journal, American Statistical As- waeyne soseseltios 
sociation—v. 48, n. 263, Sept. 1953, 

p. 486) 


METHODS OF MEASURING 
USEFUL LIFE OF EQUIPMENT 
UNDER OPERATING CONDI- 
TIONS, by Leo A. Goodman 

(Journal, American Statistical As- 


sociation—yv. 48, n. 263, Sept. 1953, 
» DoALL Company, Des Plaines, | 
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ALBUQUERQUE iB. J. Russo, liaison engineer with 

the quality assurance department 
at Sandia Corp. spoke on “Some Aspects of Quality 
Control Systems in Use Today” at a meeting of the 
Albuquerque Section on Dec. 1. 


Warren Jones, head of Management 
Controls, Des Plaines, Ill. spoke to 
the Allentown-Bethlehem Section 
on Nov. 11, at our monthly meeting at Hetel Traylor 
Mr. Jones’s talk was entitled “Management Reports to 
Prove the Value of Quality Control.” 

The first lessons of both the fundamental and ad- 
vanced course on Quality Control at Muhlenberg Col- 
lege proved quite interesting and very promising. These 
courses are being offered by the Allentown-Bethlehem 
Section and are being taught by Miss Bonnie Small, 
Western Electric Co. 


ALLENTOWN 
-BETHLEHEM 


BUFFALO The new season was_ successfully 

launched with our annual 
quainted” night and the ever popular joint meeting 
with our Toronto neighbors the following month. Leon 
Bass of the General Electric Co. gave a splendid talk 
at our Nov. 29 meeting. The introduction of dinner 
meetings prior to our regular meeting or plant tour is 
very stimulating and has added considerably to the 


“get ac- 


evening's enjoyment 


Paul Flatow, associate professor 
at New York University who is 
associated with Dr. Adam Abruzzi, Stevens Institute of 
Technology, in the field of quality control and indus- 
trial engineering, addressed the Nov. 16 meeting. M: 
Flatow spoke on “QC Method Applications to Work 


Measurement Problems.” 


BUZZARDS BAY 


ERIE At our Oct. 6 meeting we held our Quality 

Control Workshop I concerning the “Student 
t Test.” The workshop format permitted member par- 
ticipation to the greatest degree yet at our meetings 
Actual cases where “t tests“ could be used were pre- 
sented by Clarence Haycox, David Ferrell, and H. S 
Herrick. 

On Nov. 3 we studied the advantages of using auto- 
matic calculating machines for running linear correla- 
tions. The demonstration was presented by C. S. Mac- 
Dougall, manager of the local Monroe Calculating Ma- 
chine Co. office. A question period followed the presen- 
tation. 


Norman Garner, assistant chief in- 
dustrial statistician, Thiokol Chem- 
ical Corp., was the speaker at the November meeting 
of the Huntsville Section. Mr. Garner presented some 


HUNTSVILLE 
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ews. 


of the fundamental statistical concepts that the en- 
gineer should know about so that he and the statistician 
can work together to get optimum information from an 
experiment. 


INDIANAPOLIS On. Nov. 16, at 1:30 p.m., the 
Indianapolis Section started the 
day’s program with a plant visit at the Chrysler Corp 
At 4:30 p.m., a panel discussion on the subjects of 
process control, receiving inspection, and vendor cer- 
tification was presented in the World War Memorial 
Bldg. This panel was led by Carl Hoover, Perfect 
Circle Corp. The panel members were Don Flanders, 
Allison Division, GMC.; I. W. Burr, Purdue University; 
and H. F. Wilson, Ross Gear and Tool Co 
The evening mecting, starting at 7:30 p.m. in the 
Indiana State Board of Health Bldg., was addressed by 
Arthur Bender, Jr., quality control engineer at Delco- 
Remy Division, GMC. He presented a very informative 
talk about “A Graphical Method of Determining the 
Characteristics of a Frequency Distribution.” This 
presentation was the required audience participation 
and was well received by all 


INDIANAPOLIS On Dec. 1, this group was 
Lafayette Sub-Section addressed by Virgil Alex- 

ander, J. D. Adams Mfg 
Co., Indianapolis. The subject of his talk was “Operation 
Confidence.” 


On Nov. 18 the Columbus 
Sub-Section was ad- 
dressed by Jack N. Bus- 
sell, Allison Division, GMC. The subject of his talk 
was ‘Quality Control Techniques for Investigational 
Purposes.” The meeting was held in the Cummins En- 
gine Company Training Certe: 


INDIANAPOLIS 
Columbus Sub-Section 


INDIANAPOLIS On Nov. 24 the Richmond 
Richmond Sub-Section Sub-Section was ad- 
dressed by Wm. E. Spen- 
cer, Allison Division, GMC. He discussed the training 
program of the Indianapolis Section. The meeting was 
held at the Sleeve Casting Plant of Perfect Circle Corp 
in Richmond 


LINCOLN Frank J. Dudek of the University of 

Nebraska gave a very well presented 
and very well received talk on Analysis of Variance at 
the November meeting in Lincoln. His simple chalk- 
talk illustrations made a difficult subject reasonably 
easy to follow. A question session followed his dis- 


cussion 


LOS ANGELES At the November meeting of the 
Los Angeles Section, O. B. Moan, 
Lockheed Missile Division, acted as moderator and 
presented brief historical background of computers 
from the abacus to “Univac.” Capabilities of computers 
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were identified by J. J. Korth, International Business 
Machines, and R. M. Hayes, Electronics Div., National 
Cash Register Co. J. R. Crawford, Lockheed Aircraft, 
recounted experiences of using computers to solve 
lengthy elaborate problems relating to sampling inspec- 
tion plans. The activities of Hughes Aircraft in the 
manufacture of computers were capably described by 
Miss Shirley Levinson, and Leo Aroian of Hughes spoke 
of the value of computers in R & D programs and reli- 
ability studies 


MICHIGAN At the advanced technical session 

held in Ann Arbor on Nov. 19, Fred 
C. Leone, Case Institute, presented to the group a rela- 
tively new and quite useful tool, “Circular Probability 
Paper.” His talk covered both the theory behind the 
“paper” and some practical applications showing how 
to use it 


MILWAUKEE The regularly scheduled meeting of 
the section on Nov. 15 was to consist 
of a plant tour of the A. O. Smith Corp., Milwaukee, 
followed by the evening program at which Ray Saddoris 
was to have been the guest speaker. Due to Ray’s sud- 
den and untimely passing on Nov. 13, this meeting was 
postponed to Nov. 22. The tour of A. O. Smith’s facili- 
ties was most interesting, and following the tour L. S. 
Eichelberger, assistant to the director of quality, A. O 
Smith, presented to the group Ray’s paper, “A Bette: 
Way.” (The full text of this paper is presented in this 
issue on page 8.) At the evening dinner meeting at the 
Wisconsin Hotel, H. J. Jacobson, Grand Sheet Metal 
Products Co., did the honors as guest speaker and pre- 
sented an inspiring talk on “QC by Infiltration.” 
MINNESOTA Arthur Bender Jr., Delco-Remy 
Div., GMC, was the speaker at the 
regular monthly dinner meeting at Minneapolis on Nov. 
4. The subject of his talk was “Quicksee.” 
MONTREAL A large turnout was present to hear 
John Pringle, this year’s chairman of 
the Montreal Section, talk on basic techniques in SQC 
Mr. Pringle used many illustrations and demonstrations 
to explain to the audience the fundamentals of SQC. 


On Nov. 9, the third dinner meet- 
ing of the 1954-55 season was held 
at the Colonial House, Hamden, Conn. These dinner 
meetings have been very successful and are quite 
popular with the membership. 

The guest speaker of the evening was V. E. Lysaght, 
Wilson Mechanical Instrument Div., American Chain 
and Cable Co., on the topic “Hardness Testing.” His 
interesting and informative lecture was well received 


NEW HAVEN 


by the good attendance. 
RICHMOND A stimulating panel discussion on 
“Statistical Tests of Significance” 
was the subject of the section meeting on Nov. 23. 
Clinton W. Baber, Larus Bros., was the moderator and 


provided for a fine program by assigning various phases 
of the subject for discussion to the panel members James 
Armstrong, duPont; G. P. Burns, American Viscose; 
W. L. Dunn, College of William and Mary; J. T. Mc- 
Cormack, Reynolds Metals. 


ROCKFORD Arnold E. Jakel, quality control con- 
sultant from Milwaukee, addressed 


the Rockford Section on Nov. 24 on problems related 
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treating. Mr. Jakel complimented two past 
chairmen of the Rockford Section by quoting an IQC 
article they co-authored in September, 1950, and show- 
ing how he used it in a heat treating problem. George 
Foster, managing editor of IQC, was also a welcome 
guest of the section and gave an excellent “commercial” 
for IQC advertising. 


ST. LOUIS The St. Louis Section at its Nov. 19 

meeting conducted a panel discussion 
on “The Administration of Quality Control Techniques.” 
Thomas Leahy of the White Rodgers Electric Co. acted 
as a moderator. Kort Pfabe, assistant production man- 
ager of Carter Carbureter, and William Walsh, chief 
inspector of the Chevrolet Division, acted as the panel 
All of these men, Leahy, Pfabe and Walsh, have actually 
been administrators of quality control in their plants 
and they presented to the St. Louis group a very in- 
teresting program which was well attended. 


SALT LAKE CITY On Nov. 11 at the University 
of Utah, Roy A. Wylie, quality 
control engineer, Micro Switch Div. of Minneapolis 
Honeywell Co., Freeport, Ill. addressed over 50 members 
and guests. Mr. Wylie, who is editor of the “What's 
New” department of IQC, gave a very interesting slide- 
illustrated talk on the application of quality control to 
existing manufacturing processes and new products. 


SCRANTON- On Novy. 18, August Mundel, 
WILKES BARRE Sonotone Corp., discussed man- 

agement and its relationship to 
the quality control organization, provoking considerable 
thought among the interested audience 


Chester Gordon, Huff and Gordon, Man- 
agement Consultant, gave a fine presen- 
tation on the topic “Operations Research and Quality 
Control” at the November meeting of Seattle Section 
His talk was filled with examples of how problems may 
be solved or decisions reached through the teamwork 
of this relatively new management tool. 


SEATTLE 


Richard C. Calahan, assistant 
superintendent of the inspection 
department, Singer Manufactur- 
ing Co. was speaker for the November meeting and 
chose as his subject “Some Management Aspects of 
Quality Control.” His theme for this talk was “Illegitimus 
Non Carborundum,” a literal translation of which will be 
given any member who wishes to contact Mr. Calahan. 


SOUTH BEND- 
MISHAWAKA 


SOUTHERN The Southern Connecticut Sec- 
CONNECTICUT tion had as guest speaker for its 

second annual Management Night 
H. Thomas Hallowell, Jr., president of Standard Pressed 
Steel Co., Jenkintown, Pa. The event took place at the 
Stratfield Hotel in Bridgeport on Nov. 10 with a dinner 
at 6:30 p.m. and the meeting at 8:00 p.m. Prior to the 
meeting Mr. Hallowell was conducted on a tour of the 
Bullard Machine Tool Co. by Eugene Grumman, Bul- 
lard’s: director of quality control. Here Mr. Hallowell 
inspected the latest quality control techniques in use 
at the plant. 

The section was happy to present Mr. Hallowell for 
their Annual Management Night. He is well known as 
a speaker and writer on management subjects and an 
authority on quality control. In successfully managing 
his company through many phases of operation, he has 
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applied capital investment as a continuing policy to 
boost production and wages while holding consume: 
prices down. Mr. Hallowell’s topic was “Top Manage- 
ment’s Views On Quality Control.” The meeting was 
exceptionally well attended and prominent members of 
local industries were noted throughout the audience 


SOUTHERN TIER The Southern Tier Section 

held its monthly dinner meet- 
ing at the American Legion Clubhouse in Vestal, N. Y 
on Nov. 9. A total of 80 members and guests enjoyed 
a fine roast beef dinner and a highly interesting after- 
dinner talk by Leonard A. Seder. Mr. Seder’s subject 
was “Process Capability Analysis.” 


STATE UNIVERSITY 
OF IOWA 


Professor Allen Craig of the 
University of Iowa De- 
partment of Mathematics 
was the speaker at the November meeting of the Quint- 
City group. Forty-five persons enjoyed the dinner at 
the Lend-A-Hand Club in Davenport, followed by Pro- 
fessor Craig's talk on the subject, “Some Aspects of 
Statistical Inference.” 

SYRACUSE Frank Winnie, statistical quality su- 
pervisor at Oberdorfer Foundry in 
Syracuse, presented an interesting talk on “Statistical 
Quality Control in the Foundry” on Nov. 23. His presen- 
tation covered the development and administration of 
statistical quality control techniques in the foundry 


TORONTO ‘On Nov. 10 D. B. Delury of the On- 


tario Research Foundation was the 





speaker in Toronto. The subject “Design of Exper 
ments” was developed by outlining some preparatory 
phases by scientists as applied to quality control. Late: 
the results of these experiments were interpreted by 
Dr. Delury who capably presented the difficult topic 


TRENTON On Nov. 5 the Trenton Section had a 

large turn out to hear Mason E. Wes- 
cott, professor of applied statistics, Rutgers University, 
lecture on “SQC and U.” He used colorful gadgets to 
illustrate his talk. At the conclusion of the demonstra- 
tion, informal discussion was held over quality bee 
and pretzels 


WASHINGTON The Washington-Baltimore Sec- 

tions held their annual one day 
conference on Nov. 19, at the Student Union Building 
of the University of Maryland. The theme of the pro- 
gram was “Quality Control—the Key for a Better Prod- 
uct at Less Cost.” The featured luncheon speaker was 
Maj. Gen. Leslie E. Simon who spoke on “Quality Con- 
trol—_A Management Tool.” The titles of the thre« 
panels were: (1) Management Profits With Statistics 
(2) Tools and Techniques of Quality Control; (3) Pro- 
curement with Confidence 


WESTERN The Nov. 23 meeting was held 
MASSACHUSETTS at Rovelli’s Restaurant 

Springfield, Mass. Charles J 
Bicking, Office of the Chief of Ordnance, discussed the 
subject “Statistical Experimentation in the Chemical 
Industry.” Mr. Bicking spent considerable time dis- 
cussing the approach to problems of control in the 
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chemical field and supplemented his talk with three 
different examples illustrating methods of significance 
testing and designing experiments. 


The Wichita Section met on Nov. 2 at 
the Pastime, and Vice-Chairman Earle 
Miller #sked guests to introduce themselves. He then 
reported the section’s progress in the Section Manage- 
ment competition. The program, consisting of five films, 
was presented by Program Chairman Ed Sullivan. The 
first two, on sampling and process controls, had to do 
with military specifications. The third was a Caterpillar 
Tractor film on safety. A. L. Hoppe of the Optical 
Gaging Products, Inc., commented on and answered 
questions concerning the film on optical gaging. The 
final film, entitled “Gaging for Profit,” was sponsored by 
Federal Products 


WICHITA 


WINNEBAGO As one of his last official acts, 

President R. S. Saddoris presented 
the Winnebago Section with its charter at the Nov. 1 
meeting. “Not Quite Statistical Sampling,” was the sub- 
ject of the talk given by Dale E. Cue, A. O. Smith Corp., 
who was the guest speaker at the meeting 


YOUNGSTOWN F. C. Schulze, Hunter Spring 

Co., presented a series of slides 
to show how his company used frequency distributions 
to reduce scrap and keep quality at a high level. Both 
the dinner and the meeting were well attended and 
considerable interest shown by the number of questions 


asked 





“,.. CAST THEIR SHADOWS BEFORE” 











ALLENTOWN 
-BETHLEHEM 


Dale L. Lobsinger will present his 
talk on “Some Administrative Uses 
of SQC at United Airlines” to this 
section at Hotel Traylor on Feb. 10. 


BUZZARDS BAY Robert R. Jones, quality control 
manager, Bigelow-Sanford Car- 
pet Co., Amsterdam, N. Y., will address the Feb. 8 


meeting. Mr. Jones will speak on “Quality Mindedness.” 


The Feb. 16 meeting of the Hunts- 
ville Section will be clinic night. 
Mathew Weber, chief statistical engineer, Thiokol 
Chemical Corp., will be the moderator. Each member 
will be asked to submit from his own experiences a 
problem in quality control for discussion. 


HUNTSVILLE 


On Feb. 15, 1955, the Indianapolis 
Section will start the day’s pro- 
gram with a meeting at 4:30 p.m. in the World War 
Memorial Bldg. This will be a chalk talk by Charles 
Hicks of Purdue University. At 7:30 p.m. in the Indiana 
State Board of Health Bldg., a past member and Vice- 
President of the Indianapolis Section, Dale Cue, A. O. 
Smith Corp., Milwaukee, will address the section. His 
subject will be “Not Quite Statistical Sampling.” The 
Indianapolis Section members are looking forward to 
his presentation and return visit. 


INDIANAPOLIS 
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INDIANAPOLIS The next meeting of the 
Lafayette Sub-Section Lafayette Sub-Section will 

be on Jan. 19, 1955. The 
speaker will be I. W. Burr, Purdue University, who 
will discuss the different quality control applications 


INDIANAPOLIS On Jan. 26 a dinner meeting 
Richond Sub-Section is being planned. Each 
member is to invite some 
member of management from his plant. The speaker 
will talk on the “Benefits of the SQC Organization.” 
MICHIGAN One of the highlights of every Michi- 
gan Section season is our yearly din- 
ner meeting and dance. This affords the wives of the 
section members to see what their husbands do on 
SQC meet- 
yotlight the 
section chairman, Herman H. Bogin, who will show us 


those nights when they have “gone to the . 
ing.” This year’s dinner and dance will 


“Probability as a Pastime 
MINNESOTA The next regular monthly meeting 
of the Minnesota Section will be 
held on Jan. 31, 1955. The principal speaker of the eve- 
ning will be Irving W. Burr of Purdue University. The 
subject of his talk will be “Short Runs.” 


MONTREAL The guest speaker at the Feb. 16 

meeting of the Montreal Section will 
be E. Polidor, Optical Gaging Products, Rochester, 
N. Y., who will talk on the subject of optical gaging 
The meeting will be held at McGill University; start- 
ing time 8:15 p.m 


anada’s Foremost 
Steel Producer 


acknowledges the 


considerable benefits 


derived from membership in the 


AMERICAN SOCIETY FOR QUALITY CONTROL. 


Rigid control of quality has ever been 
a prime factor in the superiority of 


Stelco's steel and steel products. 


THE 


STEEL COMPANY OF CANADA, 
LIMITED 


HAMILTON, Ontario MONTREAL, Quebec 


NEW HAVEN The next regular meeting of the 

New Haven Section will be held 
on Jan. 25, 1955. This will be a joint meeting with the 
Society for the Advancement of Management. The 
scheduled speaker will be W. M. Biklen, American 
Safety Razor Co., who will present the subject “In- 
centives and QC—Progressive Management Needs 
Both.” 


The Richmond Section is fortunate 
in having Acheson J. Duncan, as- 
sociate professor of statistics, The Johns Hopkins Uni- 
versity, as its speaker for the meeting on Jan. 25. Sub- 
ject—“The Design of Control Charts.” Dr. Duncan is 
well-known in ASQC and is author of the useful text 
Quality Control and Industrial Statistics 


RICHMOND 


The January meeting will be addressed 
by Irving W. Burr of Purdue Univer- 
sity. He will speak to the St. Louis Section on the sub- 
ject, “An Engineer Continues His Learning of Statistics 
in Quality Control.” Everyone is familiar with Dr 
Burr’s method of presentation and we are looking for- 
ward to be a pleasant evening at that time 


ST. LOUIS 


SCRANTON Steve Malaker, Daystrom In- 
-WILKES BARRE strument Div., will discuss on 

Wednesday, Jan. 27, 1955 statis- 
tical quality control and its application in the field of 
atomic energy. 


SEATTLE Carl A. Bennett, Applied Mathematics 

Group, General Electric Company, 
Richland, Wash., will be the speaker at the Feb. 8 meet- 
ing of Seattle Section. His topic will be “Recent Ad- 
vances in the Design and Analysis of Industrial Experi- 
ments” and is sure to be of primary interest to members 
because of the vast knowledge of Dr. Bennett in this 


field. 


SOUTH BEND 
-MISHAWAKA 


The January meeting will feature a 
combination panel and open forum 
is which various tools used in sta- 
tistical quality control will be discussed and demon- 
strated. D. E. VanHine, quality manager, United States 
Rubber Co., Fort Wayne, will use these gadgets to 
illustrate a constant cause system. L. R. Welty will be 
the moderator. 

Ladies Night will be the feature of our February 
dinner meeting, with a program of special interest to 
the wives being planned. 


SOUTHERN The Southern Connecticut Sec- 
CONNECTICUT tion will present E. F. Gibian, 
Thompson Products, at its Feb. 9 
meeting in the Stratfield Hotel, Bridgeport. The sub- 
ject of Mr. Gibian’s talk is “Engineering Applications 
of Statistical Quality Control Techniques.” Mr. Gibian 
has a wide background in industrial engineering, 
methods engineering and quality control. He is an 
authoritative speaker on this subject and has handled 
SAE production forums in Chicago. This meeting has 
been planned especially in the interests of methods 
men, design engineers and all quality control men. 


SOUTHERN The February meeting of the South- 
TIER ern Tier Section is to be a joint meet- 

ing with the local chapter of ASTE 
The dinner meeting will be held on Feb. 1 at the Amer- 
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ican Legion Clubhouse in Vestal, N. Y. The feature of 
the meeting will be the DoALL Co. exhibit. “Civiliza- 
tion Through Tools,” which is sure to be of interest to 
everyone attending 


STATE UNIVERSITY The next section meeting 


OF IOWA will be a one-day affair to 
be held Jan. 21, 1955 at the 


Savory Hotel in Des Moines, Iowa instead of the cus- 
tomary two-day meeting. The session will include 
technical papers by some outstand‘ng speakers and the 
usual problems clinic 


George Armour, of General Electric 
Company, Syracuse, will preside ove: 


SYRACUSE 
a symposium on the use of punch-card methods ir 
quality control on Jan. 25, 1955 


TORONTO Jan. 26 will be another film and tech- 


nical discussion period when the 
members “hash out” particular problems at simul- 
taneous meetings held in Hamilton and Toronto 


On Feb. 4, Friday evening, Leo Jacob- 
son, manager quality control dept., 
International Resistance Co. will be the guest speake 
before the Trenton Section. Subject of discussion 

Social hour with refreshments 


TRENTON 


“Machine Capabilities.” 
at the conclusion of the meeting 


This section will not hold a 
scheduled meeting during the 
months of January or Febru- 
ary. However, during this period the intermediate part 
of our educational program will get started and also 
during this period we expect to spend considerable 
time in developing the one day clinic on Experimental 
Design to be held in March 


WESTERN 
MASSACHUSETTS 


WICHITA The February meeting of Wichita 

Section will feature Dale Lobsinger, 
superintendent of quality control, United Airlines, who 
will speak on the subject: “Air Transportation Finds New 
Uses for Quality Control.” This interesting subject and 
presentation should arouse widespread interest and 
perhaps will answer a few of the questions on how the 
air lines operate so efficiently, and how they have 
achieved their enviable safety record. 





“AS YE SOW...” 











The Cincinnati Section will conduct 
its Fourth Annual Quality Control 
Conference on Saturday, Jan. 29, at the Engineering 
Society Building on East McMillan St. The theme will 
be “Organizing for Quality,” which is felt to be par- 
ticularly pertinent to management problems today 
The speakers will be: 


CINCINNATI 


G. E. Fouch—General Electric Co., Cincinnati 
Dr. E. E. Olds—Carnegie Tech., Pittsburgh 
Dorian Shainin—Rath & Strong, Boston 

and a panel group consisting of: 
Dr. J. M. Juran—New York University, N. Y 
L. R. Zimov—AVCO, Cincinnati 
W. W. Carter—Formica, Cincinnati 
Enoch While—Alice-Chalmers, Cincinnati 


JANUARY, 1955 


The Society Operating and Executive Committees 
will be meeting in Cincinnati at the time of the con- 
ference, and have been invited to attend the confer- 
ence and luncheon as guests of the Cincinnati Section 

For further information write H. D. Birch, Conference 
General Chairman, General Electric Co., Cincinnati 15, 
Ohio 


An intensive 8-day course in SQC 
will be held at the Hotel Lexington 
in New York City from Mar. 18-26 
This course will provide instruction in control charts 
and sampling acceptance procedures, along with prac- 


NEW YORK 
QC COURSE 


tical applications of the methcds 

For information concerning the course, contact Ralph 
E. Wareham and Associates, Consultants on Quality 
Control, 122 Orchard Ridge, Chappaqua, N. Y. 


ST. LOUIS The St. Louis Section is planning an 

advanced course using as the basis fo. 
instruction case histories, which will begin on Feb. 7 
and carry through fpr eight specific sessions. Dr. 
Vezeau of St. Louis University and Joseph Movshin, 
Ramsey Corp., will be the chief instructors. They will 
be supplemented by members of the St. Louis Section 
who have had experience in actual plant or process 
operation. These sessions will be essentially “round 
table discussions” to help those who have just finished 
the basic course to install and carry out to a better ad- 
vantage the knowledge gained in the previous course, 
and of course this advanced course will be open to all 
members in the St. Louis area. 
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SALT LAKE CITY This section in cooperation 
with the College of Business, 
University of Utah announces a three month course on 
Industrial Quality Control starting January 1955 
SEATTLE The Seattle Section is earnestly prepar- 
ing for the 3rd Pacific Northwest Con- 
ference which is to be combined with the 2nd Western 
Region Conference scheduled to be held at the Benja- 
min Franklin Hotel, Mar. 17, 18, 19, 1955. One feature 
of the Conference will be an all-day course to be held 


Thursday, Mar. 17. 


SOUTHERN The Southern Tier Section and the 
TIER Endicott Public School Adult Educa- 

tion Division are sponsoring a course, 
“Elementary Statistical Quality Control” during the 
spring term. Sessions will be held once weekly for a 
period of 12 weeks at the Union-Endicott High School 
in Endicott. The course is being offered in answer to a 
demand from various industrial organizations within 
the Triple City area of Binghamton, Johnson City and 
Endicott. Section members who will serve as instructors 
are I. Glenn Stevenson, Ansco Corp., H. A. Stevens, 
Ansco, Corp., I. C. Kepner, IBM Corp., and Charles 
Rubin, General Electric Co. 


TORONTO 
WICHITA 


The Toronto Section is busily plan- 
ning for the great event. What event? 
Why, the 2nd All-Day Forum, of 
course. Mark up the month of Febru- 
ary so you will be sure to remember the beginning of 
the Wichita training course entitled “Principals of 
Quality Control.” Phases of quality control that have 


received little attention, such as “Psychological Aids to 
Quality Control,” will be stressed in the course. Compe- 
tent instructors from the major aircraft companies in the 
“Air Capitol” will be obtained. 





“FOR MANY ARE CALLED, 
BUT FEW ARE...” 











SALT LAKE CITY Robert A. Cromar, Secretary 
of the section was recently 
transferred to the Denver Operations of United Airlines 
Vice chairman of the section, William A. Hoagland, will 


take over the secretary’s duties on a temporary basis 


SOUTH BEND C. M. Makowski, Oliver Corp., 
-MISHAWAKA has been appointed secretary to 

fill the vacancy left by Neil Hoesel 
who has accepted a position with General Motors Corp 


in Fli-\t, Mich 





TEXTILE DIVISION 











The Fifth Annual Textile Quality Control Conference, 
sponsored by the Textile Division, is being held at Clem- 
son, S. C. on Jan. 27, 28, 29, 1955. The program for this 
conference includes mill tours, technical papers, educa- 
tional sessions, and a banquet. The complete program 
follows: 

Thursday, January 27 
Afternoon—Mill and College Tours 
Evening—Registration—The Clemson House 
Get Together—Lounge of The Clemson House 








More and Finer Products at LOWER UNIT COSTS! 


HOW TO INSTITUTE QUALITY CONTROL 
AS AN OPERATING PROCEDURE —using 


R. G. Bock P. Q. Scopes with the 
Quality Index of Standard Conformity. 


A completely NEW Outline of Practice available to Quality Control 


and Operating Executives upon request. . . address 
R. G. Bock Engineers 


Industrial Management Consultants 


1937 Irving Park Road, Chicago 13, Illinois 


( Our organization also renders a consulting Service fo Industry in instituting Statistical Methods of Quality Control.) 
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Friday, January ! 
Registration Social Hour ... The Clemson Howe 
Annual Banquet The Clemson ° 
Opening Remarks Chairman Dame S. Hamby 
School of Textiles, N. C. State College Saturday, January 29 
Weleome ....Hugh M. Brown 


Dean, School of Textiles, Clemson College 
Theme: Quality Control in Testing and Research 


Moderator: H. K. Hughes, Summit Research Lab., 
Celanese Corp. of America 

Control of Tire Cord Testing F. Akutowicz 
J.A. Fife American Viscose Corp., Marcus Hook, Penn 


Theme: Quality Control and the Human Factor 
Moderator: Stephen L Rudo, Werner Textile Con- 
sultants, New York 
Quality and Management 
Superintendent, Scottdale Mills, Scottdale, Evaluation of Evenness Testers W. T. Waters 
Georgia School of Textiles, N. C. State College, Raleigh, 
Quality and Mill Personnel P. H. Burrus, Jr N. C, 
Vice President and General Manager, Jackson 10: 30- 
Mills, Wellford, S. C. 12:30 Task Group Meetings 
QualityNand The Consumer L. A. Fluck 2: 00- 
Manager, American Cyanamid Company, Textile yi 


> > ¢ , Iroce ’ 
Resin Department, Bound Brook, N. J 4: 00 Theme: Quality Control in Processing 


Moderator: Samuel B. King, Limestone Mfg. Com- 
pany, Gaffney, S. C. 


Theme: Quality Control and Industrial Engineering y 7 

~ waned K. K Edgar, Henderson Lindsay and Process Controls : : Norbert L. Enrich 

Michaels, Inc.. Management Consultants. Green- Institute of Textile Technology, Charlottesville, 

ville, S. C Va. 

Use of SQ.C. to Set Conditions for Work Carding and Spinning Process as Related to 
Loads H. Elliott Foster Quality ee ' Joe Delaney 
Henderson, Lindsay and Michaels, Inc Superintendent, Joanna Cotton Mills, Joanna, 

Control Concept Applied to Production Planning Se ¢. 
and Sales Activities Donald Deming Quality Is Our Problem W.H Esslinger 
Southern Shuttles Division of Steel Heddle Mfg Quality Control Coordinator, Central Mill Office, 
Co., Greenville, S. C M. Lowenstein and Sons, Anderson, S. C 

Relationship and Applications of SQC to Industrial 


Engineering R. N. Lehrer and Joseph J. Moder, Jr 
School of Industrial Engineering, Georgia Insti- For further information and registration forms, write to: 


tute of Technology, Atlanta, Georgia R. G. Carson, Jr., Textile School, Clemson, S. C 


QUALITY CONTROL POSITIONS 3-D MAGNIFICATION 


For Inspection and 
Small Assembly Work 





° ° with 
available with bevech & Leas 


Stere i . 
CELANESE wane? 


at each of these locations: 


Three 
dimensional 


AMCELLE cELCco CELRIVER vision 


near Cumberland, Md near Roanoke, Va near Charlotte, N. C. 
Unreversed 
Assistant Quality Control Superintendent, requiring degree in Chemistry, mage 
Chemical Engineering or Textile Engineering, age 35 to 45. with broad 
experience in quality control work, preferably in the textile field, in 
cluding some administrative or supervisory experience. 

Degree in Chemistry, Chemical Engineering, Physics or Textile Engineer 
ing. age 25 to 35, with up to 5 years experience in quality control or 
statistics. 

Degree in Chemistry, Chemical Engineering or Textile Engineering with 
a strong background in applied statistics, particularly experience in 
design and recent advances in optimization. 


Speeds work 


Requires 
Jess skill 


Consult your yatliow 
Directory for location of 


ee Bille uu 
These openings are in a company with an outstanding record ew y-e'g 
I i : 3 DoALL Sales-Service Stores 


of growth and achievement in an increasingly important that stock complete metal 


field: the production of acetate yarns and fibres. As a working necessities. Makes little 


parts look 
big! 


young organization (just 30 years old) Celanese provides 
in opportunity for professional growth and advancement in 


its expanding operation > 
lg Call Your DoALL Service-Store 


If your background qualifies you in one of the above listings, 


= 
— 
— 
-- 
— 
— 
= 
— 
— 
-- 
= 
— 
— 
_— 
— 
—_ 
— 
— 
— 
= 
_— 
— 
_— 
— 
— 
— 
— 
a 
— 
_—s 
— 
_ 
— 
a 
— 
— 
— 
— 
—_ 
— 
a 
= 
— 
_— 
—_ 
— 
— 
— 
— 
— 
— 
— 
— 
— 
—_ 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
os 
— 
_— 
— 
— 
— 
— 
—s 
— 
— 
—_ 
_— 
— 
— 
— 
— 
— 
— 
= 
_— 
= 
— 
— 
—- 
— 
— 
_— 
_— 
— 


preference and your salary requirements, to Mr. W. T. Marx. om’ ‘ 4. —=s 
4 a ~ \ = r 


UL Corp. of America Machine Tools Cutting Tools Measuring Instruments 
Shop Supplies in Stock 


send a complete resume, indicating the location of your 
Pio fh 


Jit 


180 Madison Ave. New York, N. Y. 


The DoALL Compony, Des Plaines 








INDUSTRIAL QUALITY CONTROL 





Society 


The Milwaukee Section showed 
among other things of good quality, 
its ability to be an excellent host to 
the Society Officers and Directors. 
On Oct. 20, 1954, it held its traditional 
“Industrial Clinic.” But it opened 
Milwaukee’s gates to the Society 
Operating and Executive Committees 
on the preceding day. That meeting, 
at the Hotel Wisconsin, started at 
8:55 a.m. and at 2:15 a.m. on Oct. 
20th your Officers and Executive Di- 
rectors began to wonder if hamburg- 
ers and coffee could be found to re- 
inforce them for two things—the 
One-Day Clinic and the mid-fiscal- 
year meeting of the Board of Direc- 


tors. 


OPERATING AND EXECUTIVE 
COMMITTEE 


Here is a brief summary of what 
built up those appetites: The mem- 
bership of the Nominating Commit- 
tee, which will submit to the mem- 
bership its suggestions for the Offi- 
cers for 1955-56, will consist of: 

A. C. Richmond, Chairman 

A. L. Davis W. H. Lewis 

M. B. Gwynn A. B. Mundel 

Norman Kravitz L. A. Seder 

A new publication plan for our 
journal, Industrial Quality Control 
was approved. It involves: 

1. Changing from a bimonthly to 
a monthly publication starting 
with the January 1955 issue. 
Retaining the services of two 
advertising representa- 
tives. Our sharp eyed readers 
will have noticed the new names 
on the masthead page of the 
November 1954 issue, Bob Wes- 
ton and L. B. Hammond. 


lac 
Saies 


Bringing advertising rates and 
institutional subscription rates 
more into line with the increased 
demand, which has come along 
with the steady growth of mem- 
bership ever since our start. 
The continual strengthening of 
divisions, and the transition of cer- 
tain industry steering committees 
and technical committees into divi- 
sions was outlined in a detailed plan 
approved by the Executive Commit- 
tee. These details are now being 
considered by these technical com- 
mittees, 


JANUARY, 1955 


» erican 


Administrative Applications 

Aircraft 

Electronics 

Metals 
to determine their eligibility to be- 
come divisions of ASQC, and so join 
the masthead listing of the Society’s 
present two divisions—Chemical and 
Textile. 

Being considered are such plans as 
setting aside space in IQC each 
month for Division news, listing in 
the yearbook a member’s Division 
affiliation (if any), and allocating a 
full morning or afternoon at Society 
Annual Conventions to each division 
as its complete responsibility to in- 
clude division papers and the Annual 
meeting of the division. Among 
other things a division serves the 
particular interests of ASQC mem- 
bers of given industries, and can do 
it well through such freedom of 
activity as brought about by having 
its own funds and electing its own 
officers. Steering committees, which 
survey the potential for such groups 
in an industry or in a particular com- 
mon activity among industries, are 
being organized under Vice Presi- 
dent Julian H. Toulouse. 

In ASQC’s stock list of available 
publications on Quality Control (P 
64, Sept., 1954, IQC) has been an 
effective but elementary Volume I, 
“What and Why”. At this meeting 
the Executive Committee approved 
the purchase of a stock of Volume II, 
“Highway Markers to Better Qual- 
ity.” These two manuals were pre- 
pared by the National Screw Ma- 
chine Products Association in co- 


operation with ASQC. 
BOARD OF DIRECTORS 


Three important subjects involving 
Amendments to the Society’s By- 
Laws had been held up for further 
study at the previous Board Meet- 
ing at St. Louis. They were brought 
to a stage by the Executive Com- 
mittee, in one case, and by a svecial 
committee of Mason Wescott, Charles 
Bicking, and George Edwards, in 
the other two, where the Board could 
with little or no further change ap- 
prove them. 

One amendment affected adver- 
tising policy in IQC, and the other 
two spelled out the duties and power 


ews 


of the Shewhart Medal and Brum- 
baugh Award Committees. 
Considerable discussion took place 
about the Society’s investment fund. 
The Board unanimously approved 
the principle of having a securities 
investment program, and a subse- 
quent vote was 17 to 3 in favor of 
following the detailed written recom- 
mendations of the Financial Ad- 
visory Committee concerning cer- 
tain restrictions on the operation of 
the program and the method of con- 
trol of such activities by the Execu- 
tive Committee. During this discus- 
sion two motions were made and 
seconded, but defeated when voted. 
One proposed a smaller maximum 
allowable common 
stocks, and the other proposed that 
only investments in U. S. Govern- 
ment Securities would be permitted. 
For some time now it has been 
clear that the rather rapid growth 


proportion of 


Over 85% of the torque wrenches 
used in industry are 


Juniing 


TORQUE WRENCHES 
Read by Sight, Sound or Godk. 


- 


@ Permanently Accurate 


@ Practically Indestructible 
@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


in inch grams...inch 


ovnces,..inch pounds 


.foot pounds 
All sizes from 


0-6000 ft. Ibs. 


Every 
manufacturer, 
design and 
production man 
should hove 
this valuable 
data. Sent upon 
request. 





of the Society has resulted, and will 
continue to result in an initiation of 
new sections in areas not anticipated 
at the time the first section in those 
areas was formed. As a result we 
have sections with an area or a dis- 
trict name (sometimes even a state 
name) and new sections also have 
been formed in that same area ot 
district. Accordingly, two Society 
policies are in effect: (1) only to 
accept new sections with a town o1 
city name, and (2) to encourage 
existing sections voluntarily to 
change their name if it does not so 
comply. The most recent such change 
was Rock River Valley to Rockford 
The matter was discussed at this 
meeting, with the request that the 
Directors help through their contacts 
to explain the need for further such 


changes. 


“We just heard about a fellow who 
believed in statistics. He was drowned 
while crossing a river which had an 
average depth of four feet, six and one- 
half inches.” 


HYDRAULICS 
ENGINEER 


Nationally-known Chicago 


manufacturer requires man, 
24-35, to design and test hy- 
lraulic components and adap- 
tations. Engineering degree 
preferred, but not required. 
Broad know ledge of hydrau- 
lics theory, design, and sche- 
matics necessary, as well as 
3-5 years in hydraulic test- 
ing and/or manufacturing. 
Real opportunity for quali- 


fied man. 


Please send resume of educa- 
tion, experience, salary re- 
11K1, 
American Society for Qual- 
ity Control, Room 563, 50 
Church St.. New York 7. 
N. Y. 


quirements to Box 








Note on “Investigation of Latin 
Squares,” by Frank Proschan ap- 
pearing in the July 1954 issue of 
IQc. 

It should be emphasized that the 
Latin square design should be used 
only if it is known that there is no 
interaction between the factors un- 
der study. Otherwise, if interaction 
is present, it may appear disguised 
as the main effect of one of the fac- 
tors, thus leading to an incorrect 


interpretation of the data. 





POSITIONS AVAILABLE 


Address all replies to box number references 
to: American Society for Quality Control 
Room 563, 50 Church Street, New York 7, 
mw. Use 





QUALITY CONTROL 
To install and 
quality control program for new floor 
Engineer- 


administer complete 
covering plant in Southeast 
ing degree and some experience re- 
quired in application of statistical qual- 
ity control procedures to textiles. 
Please reply to Box 11K2 at the above 


address 


WANTED 


Quality Control 
Engineer 


Degree in M.E., E.E., or mathe- 
matics. Industrial experience de- 
sired, familiarity with statistical 
quality control techniques essen- 
tial. Please send complete resumé 
to: 


Professional Employment 
DIVISION QC-1 
SANDIA 
CORPORATION 


Sandia Base 
Albuquerque, N.M. 





POSITIONS WANTED 
Address all replies to box number references 
to: American Society for Quality Control 
Room 563, 50 Church Street, New York 7. 
N.Y 


CONSULTING SERVICES 
Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 


Management Controls 


References and Literature on Request 


Senior Partner: 699 Rose Ave. 
W. E. JONES Des Prainss, Itt. 
Fellow, ASQC Vanderbilt 4-6533 











Consulting Services in Quality Control 


RALPH BE. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappequa, New York Chappeque 1-0715 








Quality Control Consultant 


HARMON 5S. BAYER 
Senior Member ASQC 


1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 








QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW, ASQC 

267 HAWTHORNE ST. 
MALDEN, MASS. 
MAlden 4-5446 


Organizing for Quality Training 








Mechanical - Management - Electronic 
Process - Design - Quality Control 
investigations - Appraisals - Reports 


JOHN |. THOMPSON & COMPANY 


ENGINEERS 
921 17th St. NW, Washington 6, D.C. 
©. F. Keeler, Jr., Vice-President 
Senior Member, 
Laboratory Division: Bellefonte, Pa. 








Inspection Surveys 





CONTROL ENGINEER — 
experience in 


QUALITY 
Age 28: 

organizing and supervising of quality 
control program in an industrial man- 


seven years 


ufacturing concern. Have coordinated 
engineering standards and specifications 
to effect product improvement. Experi- 
enced in training samplers on the job 
in the use of statistical techniques 
Have set up quality control procedures 
for metal stamping, plastic moulding, 
and packaging materials. Please reply 
to Box 11D1 at the above address. 


i 


BERNARD HECHT 


Quality Centro! Specialist 
Serving Industry on East and West Coast Areas 


Senior Founding Member ASQC 
New Eastern Office Western Office 
suite 33 5410 Wilshire Bive 
Washington 3 vm Los Angeles 36, Calif 
Adams 4-6711 Wwe o121 








It Pays to Purchase 
Quality-Controlled Products 
from IQC Advertisers 
When Replying to Ads 
Please Mention IQC 
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M MODELS 


3 SCREEN SIZES 


Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 


The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
vibration and hard use. Yet they have the built-in accuracy to satisfy the most exacting laboratory 
standards. 
@ They meet the requirements of toolroom, laboratory and production inspection. 
@ They precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 
They will measure to .0001". 
@ Theycompare intricately contoured parts with a master outline— and measure the amount of error. 
@ They are convenient to operate, easy to set up and read direct — without computation. 
@ They operate under normal lighting conditions. No darkroom is needed. 
@ They will photograph the enlarged shadow and record its relationship to a master chart. 
@ Several persons may study the shadow at the same time. 
® They will inspect and measure surface contours, as well as profiles of objects such as type 
faces, stamping dies, punches, worn tools, etc. 


Machi Cc. 





Jones & I P 
510 Clinton Street, Dept. 710 
Springfield, Vermont, U.S. A. 
Please send Comparator Catalog No. 402. 


7 


===> A complete line of STANDARD CHARTS 


and FIXTURES is maintained by us. 
NAME 


JONES & LAMSON gum 2s = ; 











JONES & LAMSON MACHINE COMPANY COMPARATOR DIV. 
510 Clinton St., Springfield, Vt., U.S.A. ® Dept. 710 





THIS UNRETOUCHED PHOTOGRAPH, 
enlarged from a 16 mm motion 
picture film taken at 3,000 frames 
per second during a laboratory test 
shows the effect of decelerating a 
Federal Indicator hand at 39,000,000 
radians per second from a speed of 
90,000 rpm. Momentarily deformed 
to a hook-like contour, the hand 
again assumed its normal form after 
the instrument regained its equi- 
librium. 


PROBABLY YOU'VE NEVER STOPPED TO THINK HOW 
IMPORTANT AN INDICATOR HAND CAN BE... 


IT IS NOT JUST CONVENTIONAL MODERN DESIGN that makes 
the hand on a Federal Dial Indicator look as it does! 

This high-speed movie shows one of thousands of tests made in our labora- 
tory in a constant effort TO PRODUCE THE FINEST POSSIBLE DIAL 
INDICATORS FOR YOU. In this destructive test the hand has been momen- 
tarily deformed by an excessive blow on the Indicator’s contact point. 


You naturally ask why we don’t just make a stiffer hand. The answer is 
that a Aeavier hand would increase the inertia and friction within the Indicator 
and decrease its sensitivity and accuracy. A lighter hand would have less inertia 
but it would not recover its normal straightness after extreme operating 
conditions. The hand of a Federal Dial Indicator MAINTAINS ITS 
NORMAL SHAPE. 

Furthermore, the hand on a Federal Dial Indicator IS STATICALLY 
BALANCED to assure a CONSISTENT GAGING PRESSURE against the 
workpiece. You get a more sensitive Indicator of GREATER REPETITIVE 
ACCURACY. 

This kind of detailed research is typical of the great care that goes into the 
design and improvement of Federal Dial Indicators and helps to explain 
WHY FEDERAL IS THE WORLD’S LEADING MANUFACTURER OF 
DIAL INDICATORS. 


It is also very much worth noting that modern manufacturing techniques 
and Modern Quality Control have enabled us to sell Federal Dial Indicators 
AT THE SAME LOW PRICE FOR FIFTEEN YEARS. If you haven't our 
latest catalog showing the most complete line of Dial Indicators of all styles 
and sizes, write Federal Products Corporation, 5151 Eddy St., Providence 1, R. L. 
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Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 





